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A Summary and Discussion of Helminth Parasites Reported 
from Xantusiid Lizards with a New Nematode Record from 
Lepidophyma smithii (Squamata: Xantusiidae)

The xantusiid genus Lepidophyma is composed of 19 currently 
recognized species scattered from Nuevo León, Mexico south 
to Panama (Bezy and Camarillo 2002; Canseco-Márquez et al. 
2008; García-Vázquez et al. 2010). Many of these are known 
from very few specimens and localities and their helminth 
parasites remain poorly known. Here we provide a summary 
of helminths reported from Lepidophyma and Cricosaura and 
discuss helminth parasitism in the Xantusiidae. We also report 
the results of a helminthological examination of Smith’s Tropical 
Night Lizard, Lepidophyma, smithii Bocourt, 1876 (Fig. 1) from 
Chiapas, Mexico. This species is exceptional in the Xantusiidae in 
having a relatively broad ecological and latitudinal distribution, 
occurring in caves, rock crevices, and rotting logs along the Pacific 
versant from Guerrero, Mexico, south through Guatemala to El 
Salvador (Fig. 2) (Bezy and Camarillo 2002; Mendoza-Hernández 
and Santos-Barrera 2004). Previously, the only helminths known 
from L. smithii are two species of Nematoda, Parapharyngodon 
guerreroensis Bursey and Goldberg, 2015 and third stage larvae of 
Physaloptera sp. found in specimens from Guerrero and Oaxaca 
(Bursey and Goldberg 2015).

Methods

Nine Lepidophyma smithii (mean snout–vent length [SVL] = 
72.7 mm ± 5.5 SD, range = 66–84 mm) from Chiapas, Mexico in 
the herpetology collection of the Natural History Museum of Los 
Angeles County (LACM), Los Angeles, California were examined: 
LACM 100666–100668, 101263, from 48 km NW Huixtla (15.1333°N, 
92.4667°W; WGS 84), 30 June 1968; LACM 136359–136361, 136362, 
136364 from 8.2 km NE Escuintla (15.3333°N, 92.63333°W; WGS 
84), 17 July 1984.

The body cavity was opened and the esophagus, stomach, 
small intestine, and large intestine were slit using a razor blade, 
and the contents examined under a dissecting microscope. Only 
nematodes were found. Nematodes were assigned to genus based 
upon the keys of Anderson et al. (2009) and Gibbons (2010) and 
comparison with nematodes from the original descriptions 
(Bursey et al. 2006). Each nematode was cleared in a drop of 
lactophenol on a microscope slide, cover slipped, examined under 
a compound microscope and identified. Voucher nematodes were 
deposited in the Harold W. Manter Laboratory (HWML), University 
of Nebraska, Lincoln, USA as Aplectana herediaensis (HWML 
92091). Parasite terminology is according to Bush et al. (1997).

Results

All nine L. smithii from Chiapas were found to be infected 
with the nematode Aplectana herediaensis (prevalence = number 
infected [9]/number examined [9] = 100%). A total of 577 nema-
todes was recovered, with a mean intensity of infection (mean 
number nematodes per infected host) = 65.2 ± 45.2 SD, range = 
5– 149. No other nematodes were seen.

discussion

Summary of helminths known from Lepidophyma.—A total 
of 15 species of helminths (13 Nematoda, 1 Cestoda, 1 Digenea) 
are known from the seven species of Lepidophyma examined to 
date (Table 1). Summarized below are their hosts and geographic 
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Fig. 1. Lepidophyma smithii (Smith’s Tropical Night Lizard), LACM 
135511, female, SVL 92 mm) from Chiapas, Mexico. 
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distributions, life histories, modes of transmission, and known 
host occurrences in amphibians and reptiles.

The nematode Aplectana herediaensis was described from 
L. flavimaculatum from Costa Rica by Bursey et al. (2006). 
Aplectana is a taxon of the Cosmocercidae, which infect directly 
(monoxenous), either by ingestion or skin penetration (Anderson 
2000). It has been reported only from Lepidophyma and has been 
found in all species examined to date, except L. gaigeae (Table 
1) for which 57 specimens from Hidalgo and Queretaro, Mexico 
were examined by Goldberg et al. (2002, 2014a). Lepidophyma 
gaigeae occupies a habitat that is unique in the genus, living in 
limestone crevices in pine-oak woodland of the Sierra Madre 
Oriental (Bezy and Camarillo 2002; Leavitt and Hibbitts 2012). 
Infection by A. herediaensis was found at high prevalence (9/9) 
and mean intensity (65.2) in L. smithii from Chiapas, where the 
lizards live in wet decaying logs. That A. herediaensis was not 
recovered from specimens of L. smithii from Guerrero (N = 4) 
and Oaxaca (N = 2) may be an artifact of small number of lizards 
examined (Bursey and Goldberg 2015) or may reflect habitat in 
the region (caves, rock-crevices, and road culverts) (Bezy and 
Camarillo 2002). 

The nematode Africana telfordi was described from the 
hoplocercid lizard, Enyalioides heterolepis from Panama 
by Bursey and Goldberg (2002). It also occurs in Basiliscus 
plumifrons (Goldberg and Bursey 2009a) and L. flavimaculatum 
and L. reticulatum from Costa Rica (Table 1) (Goldberg and 
Bursey 2011). Africana is a taxon of Heterakidae; infection is 
direct and occurs when the host ingests an egg (Anderson 2000).

In the genus Parapharyngodon, P. alvarengai was reported in 
L. sylvaticum from Hidalgo and Nuevo Leon, Mexico (Goldberg 
et al. 2014b). It is a generalist nematode occurring in lizards of 
diverse families Dactyloidae, Gekkonidae, Phrynosomatidae, 
Scincidae, Teiidae as well as the toad Rhinella icterica (Goldberg 

et al. 2014b). Parapharyngodon colonensis was described from 
L. flavimaculatum from Colon Province, Panama by Bursey 
et al. (2007), which is the only host known for this nematode. 
Parapharyngodon guerreroensis was described from L. smithii 
from Guerrero and Oaxaca, Mexico by Bursey and Goldberg 
(2015). It is the only host known for this nematode. Life cycles 
of members of the genus Parapharyngodon remain poorly 
known. Parapharyngodon is a taxon of the Pharyngodonidae and 
members of this order are strictly monoxenous (Anderson 2000).

Raillietnema brachyspiculatum was described from L. tuxtlae 
from Veracruz, Mexico by Bursey et al. (1998) and was also reported 
from L. flavimaculatum from Costa Rica (Goldberg and Bursey 
2011). It is a member of the Cosmocercidae; infection is direct and 
occurs by egg ingestion or skin penetration (Anderson 2000). 

Both Spauligodon giganticus and S. oxkutzcabiensis were 
found in L. gaigeae from Mexico (Goldberg et al. 2002; 2014a). 
Spauligodon giganticus is widely distributed in North America; a 
host list was provided by Bursey and Goldberg (1992). Additional 
hosts are in Goldberg et al. (2003). Spauligodon oxkutzcabiensis is 
known from lizards of the families Gekkonidae, Phrynosomatidae 
and Tropiduridae from Mexico, Costa Rica, Panama and Peru 
(Goldberg et al. 2003; Bursey et al. 2007; Goldberg and Bursey, 
2009b). Spauligodon is a taxon of the Pharyngodonidae and 
members of this family are strictly monoxenous (Anderson 2000).

Strongyluris panamaensis was found in L. flavimaculatum 
from Panama by Bursey et al. (2007) and was described from 
Anolis biporcatus (Dactyloidae) from Panama by Bursey et al. 
(2003). Strongyluris is a taxon of the Heterakidae and members of 
this family are monoxenous; eggs containing the infective stage 
are ingested by the host (Anderson 2000).

Three nematode species were found as larvae (Table 1). 
None of them complete development in lizards, which likely 
serve as transport (paratenic) hosts. Development to the adult 

Fig. 2. Geographic distribution of Lepdophyma smithii based on museum specimens (listed by Bezy and Camarillo 2002; Mendoza-Hernández 
and Santos-Barrera 2004). Green indicates elevation greater than 500 m. Arrows indicate areas in Mexico from which helminths have been 
recovered: 1) NW of Escuintla, Chiapas; 2) W of Tehuantepec, Oaxaca; 3) vicinity of Puerto Marqués, Guerrero.
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occurs when the lizard is eaten by a carnivore. Members of the 
Ascarididae use invertebrates for transmission of second-stage 
larvae and vertebrates for transmission of third-stage larvae 
(Anderson 2000). The definitive hosts of Contracaecum are 
piscivorous birds and mammals (Anderson 2000). Physaloptera 
is widespread in amphibians and reptiles (Goldberg et al. 1993b).

The digenean Mesocoelium sp. was reported from L. 
flavimaculatum from Costa Rica (Bursey et al. 2006; Goldberg 
and Bursey 2011) and Panama (Bursey et al. 2007). Formerly any 
specimens of Mesocoelium reported from amphibians or reptiles 
worldwide were referred to as M. monas (Dronen et al. 2012). 
Recently Calhoun and Dronen (2012) reevaluated specimens 
previously identified as M. monas and proposed keys to some 
43 species. Terrestrial mollusks serve as intermediate hosts; 
however, cercariae emerging from snails encyst readily on any 
object they happen to settle on and such metacercariae from 
substrate have been used successfully in infestation experiments 
of agamid lizards (Thomas 1965).

The cestode Bitegmen gerrhonoti (Nematotaeniidae) was 
originally described as Baerietta gerrhonoti by Telford (1965) 

from the Southern Alligator Lizard, Elgaria multicarinata (as 
Gerrhonotus multicarinatus) from California. This cestode 
was reassigned to Bitegmen by Jones (1987). It is also known 
from the plethodontid salamander Ensatina eschscholtzii from 
southern California (Goldberg et al. 1998a). The life cycle of B. 
gerrhonoti is unknown, but Joyeux (1927) regards the life history 
of nematotaeniid cestodes to be direct; a new host becomes 
infected by digestion of eggs. 

Overview of helminths in the Xantusiidae.—The helminths 
reported from Xantusia (summary in Goldberg et al. 2015), 
Cricosaura and Lepidophyma (Table 1) support that xantusiid 
lizards are parasitized mainly by nematodes with direct life cycles 
(monoxenous) (Anderson 2000). For Lepidophyma this includes: 
Africana telfordi, Aplectana herediaensis, Parapharyngodon 
alvarengai, P. colonensis, P. guerreroensis, Raillietnema 
brachyspiculatum, Spauligodon giganticus, S. oxkutzcabiensis, 
and Strongyluris panamaensis (Table 1). The nematode 
Skrjabinodon cricosaurae, the only parasite known from 
Cricosaura typica (Coy Otero and Barus 1979), and six of seven 
nematode species known from Xantusia (summary in Goldberg et 

table 1. Helminth species, localities, and sources reported for species of Lepidophyma and Cricosaura.

Helminth species Lepidophyma, Cricosaura species Locality Source

Digenea
 Mesocoelium sp. L. flavimaculatum Costa Rica Bursey et al. 2006; Goldberg and Bursey 2011
   Panama Bursey et al. 2007
Cestoda 
 Bitegmen gerrhonoti L. gaigeae Mexico: Hidalgo Goldberg et al. 2002

Nematoda
 Africana telfordi L. flavimaculatum Costa Rica Goldberg and Bursey 2011
  L. reticulatum Costa Rica Goldberg and Bursey 2011   

 Aplectana herediaensis L. flavimaculatum Costa Rica Bursey et al. 2006
   Panama Bursey et al. 2007
  L. micropholis Mexico: San Luis Potosí Goldberg and Bursey 2012
  L. reticulatum Costa Rica Goldberg and Bursey 2011
  L. smithii Mexico: Chiapas this paper
  L. sylvaticum Mexico: Hidalgo, Nuevo León  Goldberg et al. 2014b
  L. tuxtlae Mexico: Veracruz Goldberg et al. 2014c

 Parapharyngodon alvarengai L. sylvaticum Mexico: Hidalgo, Nuevo León Goldberg et al. 2014b

 P. colonensis L. flavimaculatum Panama Bursey et al. 2007

 P. guerreroensis L. smithii Mexico: Guerrero, Oaxaca Bursey and Goldberg 2015

 Raillietnema brachyspiculatum L. flavimaculatum Costa Rica Goldberg and Bursey 2011
  L. tuxtlae Mexico: Veracruz Bursey et al. 1998

 Spauligodon giganticus L. gaigeae Mexico: Hidalgo Goldberg et al. 2002

 S. oxkutzcabiensis L. gaigeae Mexico: Queretaro Goldberg et al. 2014a

 Strongyluris panamaensis L. flavimaculatum Panama Bursey et al. 2007

 Ascarididae gen. sp. (larvae) L. gaigeae Mexico: Hidalgo Goldberg et al. 2002
  L. sylvaticum Mexico: Hidalgo, Nuevo León Goldberg et al. 2014b

 Contracaecum sp. (larvae) L. flavimaculatum Costa Rica Goldberg and Bursey 2011

 Physaloptera sp. (3rd stage larvae)  L. sylvaticum Mexico: Hidalgo, Nuevo León Goldberg et al. 2014b
  
 Skrjabinodon cricosaurae C. typica Cuba Barus and Coy Otero 1974; Goldberg et al. 1998b
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al. 2015): Alaeuris clementensis, A. riversianae, Parapharyngodon 
bicaudatus, P. californiensis, P. pseudothaparius, and P. xantusi 
have direct life cycles. Xantusiids may be active foragers (Cooper 
2000) but the paucity of observations of the lizards active abroad 
suggests that foraging is primarily restricted to the confines of 
their microhabitats, which consist of logs, caves, rock-crevices, 
and rocks on soil (summary in Bezy 1989). It appears this 
reclusive life style and narrow foraging mode favors infection by 
Nematoda with direct life cycles in which infection likely occurs 
during feeding by ingestion of eggs in fecal contaminated soil. 
Goldberg and Bursey (1992) reported that 74% of Sceloporus 
jarrovii neonates between one day and two weeks of age were 
infected with eggs or larvae of the nematode S. giganticus, which 
has a direct life cycle. 

Moreover, there is a tendency for species of the Xantusiidae 
to be parasitized by nematodes known only in members of this 
family: A. herediaensis (restricted to Lepidophyma), S. cricosaurae 
(restricted to Cricosaura), Alaeuris clementensis, A. riversianae, 
Parapharyngodon bicaudatus, P. californiensis, P. pseudothaparius, 
P. xantusi (restricted to X. riversiana). This contrasts with 
wide-ranging species of Dactyloidae, Phrynosomatidae, and 
Teiidae, which have greater opportunities for ingestion of insect 
intermediate hosts containing larvae of nematodes with indirect 
(heteroxenous) life cycles. They are consequently frequently 
parasitized by generalist nematodes that infect a variety of lizards 
(Baker 1987). In some cases the limited number of host species 
reported for the helminths infecting xantusiid lizards may reflect 
the small number of helminthological surveys conducted on 
xantusiids and other tropical lizards. However, in their survey of 
1412 lizard specimens from Cuba representing 53 species, Coy 
Otero and Barus (1979) recovered S. cricosaurae only in C. typica. 
The presence of only one species of helminth in this Cuban 
endemic lizard may reflect its narrow foraging in tunnels under 
rocks (summary in Fernández de Acrila et al. 2012). 

The occurrence of endemic nematodes found only in X. 
riversiana (four of five species) might reflect the geographic 
isolation of this species on the California Channel Islands 
(Goldberg et al. 1993a, 2015). The moist maritime climate, 
overlapping home ranges, and extremely dense populations of X. 
riversiana (Fellers and Drost 1991; Mautz 1993) might promote 
infection by monoxenous nematodes.

Again, it is conceivable that the sedentary life styles and 
small home ranges of xantusiids might limit their contact with 
the intermediate hosts needed to complete heteroxenous life 
cycles. Considering infections of xantusiids by heteroxenous 
parasites, Oochoristica cestodes have been reported (Goldberg et 
al. 2015). Conn (1985) reported that tenebrionid beetles served 
as intermediate hosts for the congener Oochoristica anolis. The 
life cycle of the heteroxenous nematode Thubunaea iguanae, 
found in X. riversiana (Goldberg et al. 1993a) and X. wigginsi 
(Goldberg et al. 2015) is unknown; however, Velikanov (1992) 
reported tenebrionid beetles served as intermediate hosts for 
the congener T. baylisi. Given the encystment on substrate of 
metacercariae of Mesocoelium, after release of cercariae by 
snails (Thomas 1965), infection may not require ingesting an 
intermediate host, thus for xantusiids infection by Mesocoelium 
may be more monoxenic-like.

None of the helminth species (monoxenous or heteroxenous) 
reported to date in xantusiids is shared among Cricosaura, 
Lepidophyma, or Xantusia. This is consistent with the ancient 
divergences (Noonan et al. 2013) and differences in geographic, 
vegetation, and climatic distributions of the genera, and with the 

microhabitat restrictions, small home ranges, and philopatry of 
the lizards (summary in Bezy 1989).

Acknowledgments.—We thank G. Pauly (LACM) for permission to 
examine L. smithii. 
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Natural History Notes on a Northern Population of the 
Milksnake (Lampropeltis triangulum), with Evidence for 
Ontogenetic Shifts in Cover Use and Diet

Some widely distributed species are generally common 
throughout their geographic ranges and are consequently well 
studied (e.g., Common Gartersnake, Thamnophis sirtalis). 
Others are less abundant (or at least less conspicuous) and 
therefore, despite their wide range, are relatively understudied. 
One example of such a species is the Milksnake, Lampropeltis 
triangulum, which ranges from southern Canada into South 
America (Navarrete and Rodríguez-Acosta 2003). This species 
has been subdivided into numerous subspecies, reflecting 
the highly variable nature of its color and pattern (Navarrete 
and Rodríguez-Acosta 2003). In fact, L. triangulum is likely 
a non-monophyletic group of multiple species (Ruane et al. 
2014), but I leave that issue aside here. In parts of their range, 
Milksnakes are especially well known as mimics of venomous 
coral snakes (Harper and Pfennig 2007). Habitat selection and 
thermoregulation of Milksnakes have been well studied in 
the northeastern part of their range (Row and Blouin-Demers 
2006a,b), but studies of other aspects of their ecology have 
been limited (e.g., Fitch and Fleet 1970; Hamilton et al. 2012). 
The most detailed report of their general ecology is from a very 
long-term study from Kansas (Fitch 1999).

Species with wide ranges often exhibit significant local 
and broader-scale geographic variation in life-history traits 
(Gregory and Larsen 1993, 1996; Tuttle and Gregory 2012), food 
habits (Gregory and Nelson 1991; Gregory and Isaac 2004), and 
other aspects of their ecology (e.g., movements: Macartney 
et al. 1988; Lawson 1994), presumably reflecting phenotypic 
plasticity and/or adaptation to local conditions. Therefore, it 
is important to record the natural history of such species at 
diverse localities throughout their geographic range to facilitate 
eventual comparisons. Here, I document size distributions, 
sexual dimorphism, patterns of cover use, and feeding habits 
of Milksnakes based on a small sample from a population near 
the northern limit of the species’ range in southern Ontario, 
Canada.

Materials and methods.—I collected data on Milksnakes 
from 1988–2008 during a long-term study of an assemblage 
of six species of snakes along Sixteen Mile Creek in Oakville, 
Ontario (53.3500°N, 112.9167°W). The study site consisted of 
an approximately 14.5-km stretch of creek valley. I searched 
for snakes mainly in the valley bottom, especially along the 
creek, where rocks used as cover by snakes are abundant 
(Gregory 2004a, 2009), but occasionally also on the valley 
sides and uplands. I searched during daylight hours, capturing 
snakes both in the open and under cover objects. I measured 
the snout–vent length (SVL) and mass of captured snakes, 
determined their sex, and gently forced snakes with food to 

regurgitate prey; when possible, I carefully returned prey to the 
snake before releasing the snake. I also individually marked 
each snake before release by clipping a unique combination of 
subcaudal scutes. I used SAS 9.3 to do statistical analyses with 
an a-level of 0.05.

Results.—I captured a total of 33 Milksnakes during the course 
of the study; none was ever recaptured. Thirteen of these snakes 
were male and 20 were female; I scored only one female (477 mm 
SVL) as possibly gravid, but could not ascertain her reproductive 
status definitively. Snakes ranged in SVL from 232–810 mm with 
no significant difference between the sexes (Fig. 1; Kruskal-
Wallis test, cχ2 = 0.782, P = 0.38). Excluding the possibly gravid 
female, I obtained measures of mass for 27 snakes, which ranged 
from 3–160 g. There was no significant difference in relative 
mass between the sexes (i.e., mass at a given SVL). I tested this 
by analysis of covariance of mass between the sexes with SVL 
as a covariate; both mass and SVL were log-transformed for this 
analysis. The interaction term was non-significant (F

1,23
 = 2.16, 

P = 0.16; Type III sum of squares). I therefore redid the analysis 
including only the main effects; that analysis showed that mass 
was positively related to SVL (F

1,24
 = 1006.45, P < 0.0001), but did 

PATRICK T. GREGORY
Department of Biology, University of Victoria, Victoria, 
British Columbia, Canada V8W 2Y2
e-mail: viper@uvic.ca

Fig. 1. Boxplots of distribution of snout–vent lengths (SVL) of female 
(N = 20) and male (N = 13) Milksnakes (Lampropeltis triangulum). 
Upper and lower boundaries of each box represent quartiles (i.e., 25th 
and 75th percentiles); horizontal line in box is median. Whiskers (ver-
tical lines from box) extend to farthest value not exceeding 1.5 times 
the distance between the quartiles; more distant values are repre-
sented by dots.
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not differ between the sexes (F
1,24

 = 0.83, P = 0.37). I then pooled 
the two sexes and calculated the slope of the Reduced Major Axis 
regression; I tested that slope against a null-hypothesis value of 3, 
representing isometry (Gregory 2004b), and found no significant 
difference (t

25
 = -1.63, P = 0.12).

The two largest snakes in the sample, one male (810 mm SVL) 
and the other female (807 mm SVL) were found under adjacent 
touching rocks. These two large snakes were the only ones 
showing any sign of injury; both were missing the tips of their 
tails.

The majority of snakes (29/33) were found under cover 
rather than in the open, but there was nevertheless a statistically 
significant trend for larger snakes to be found more often in 
the open. I determined this via a logistic regression of capture 
location (in open vs. under cover) against SVL, using the EXACT 
option for small samples, and found a significant relationship 
(Score = 5.87, P = 0.016; Fig. 2).

Only six snakes yielded prey, too small a sample for any 
formal analysis; one additional snake contained unidentified 
prey (a small lump that I could not coax the snake to regurgitate). 
Two larger snakes contained rodents (Fig. 3). One of these had 
three nestling pups in its gut (determined by palpation; only one 
removed) and the other had the posterior part of a small furred 
vole in its gut; both prey that I examined had been swallowed 
headfirst (assuming no change of orientation of the prey in the 
gut post-swallowing). Four snakes, ranging fairly widely in size 
(Fig. 3), had each eaten a single DeKay’s Brownsnake (Storeria 
dekayi), all of which had been swallowed headfirst. One of the 
Storeria was almost the same length and mass as the Milksnake 
that ate it (Fig. 4). When first observed, that Milksnake had 

a misshapen body with numerous lumps where the Storeria 
was kinked inside its gut (see figure 1c in Jackson et al. 2004 
for a similar example); the tail of the Storeria was folded in the 
Milksnake’s throat. Almost immediately after I captured it, the 
snake began to regurgitate its prey. In addition to measuring 
the SVL and mass of this prey item (Fig. 4), I measured its tail 
length and also was able to measure tail lengths of two of the 
other Storeria that had been swallowed by Milksnakes. Although 
I could not account for possible sexual dimorphism of tail length 
of Storeria, these data suggest a positive correlation between size 
of Milksnake (SVL 251, 261, 477 mm) and size of snake prey (tail 
length 50, 68, 75 mm, respectively). 

Discussion.—Despite small sample size, a number of 
conclusions can be reached and potential trends identified 
from the data presented here. First, Milksnakes at my study 
site reach similar maximum body sizes to those reached in 
Kansas (Fitch and Fleet 1970; Fitch 1999) and Illinois (Dyrkacz 
1977), although the latter used total length rather than SVL. 
Milksnakes in Latin America reach somewhat greater maximum 
SVL (Rodríguez and Drummond 2000; Navarrete and Rodríguez-
Acosta 2003). Row and Blouin-Demers (2006b) did not present 
SVLs of their radiotracked snakes in Ontario, but their minimum 
mass of 130 g corresponds to the largest snakes in my sample. 
The smallest snakes that I found were within the size range for 
hatchlings reported by Dyrkacz (1977) and Fitch (1999) and the 
possibly gravid female that I recorded was slightly smaller than 
the minimum size of gravid female (514 mm SVL) reported by 
Fitch (1999). Second, I found no evidence of sexual dimorphism 
in size or relative body mass nor of allometric growth with 
respect to mass. Other studies of Milksnakes have found that 

Fig. 2.  Plot of logistic regression of probability of being in the open 
(vs. under cover), P(in open), against snout–vent length (SVL) for 
33 Milksnakes (Lampropeltis triangulum). Short vertical lines at 
top and bottom are data (i.e., in open or under cover), solid line is 
predicted regression, and dashed lines are 95% confidence limits on 
predicted line.

Fig. 3. Plot of prey type (S = snake; M = small mammal) against snout–
vent length (SVL) for six Milksnakes (Lampropeltis triangulum). All 
snake prey were Storeria dekayi and all mammal prey were nestling 
or juvenile rodents. One Milksnake (400 mm SVL) shown on this plot 
had three nestling rodents in its gut, but all others had just one prey 
item; a seventh Milksnake (249 mm SVL), not shown in this plot, had 
an unidentified prey in its gut.
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males reach slightly greater lengths than females (Fitch and Fleet 
1970; Fitch 1999; Hamilton et al. 2012), although, where tested, 
this difference is statistically non-significant (Rodríguez and 
Drummond 2000). This pattern differs strongly from that seen 
in other snakes, in which sexual dimorphism in size and relative 
mass is strongly evident, and change in mass with respect to SVL 
is allometric (e.g., Gregory 2004b).

Dyrkacz (1977) noted that most of the Milksnakes that 
he collected in Illinois were found under cover. According to 
Fitch and Fleet (1970), Milksnakes do not usually bask in the 
open, but are thigmothermic, relying on the underside of sun-
exposed cover objects, especially flat rocks, as a source of heat. 
Thus, the high rate of cover use by snakes at my study site is no 
surprise. Could such cryptic behavior explain why Milksnakes 
are relatively scarce and understudied? Perhaps, but the other 
species of snakes at my study site, including three very common 
ones, also are mostly found under rocks (Gregory 2004a; Gregory 
and Tuttle, in press). Milksnakes are nocturnal in parts of their 
range (Hamilton et al. 2012), which also would make them 
inconspicuous, but the extent of nocturnality in northern 
populations is unknown. Finally, weather also might influence 
diurnal cover use, but I did not record pertinent data to test this.

The tendency of larger Milksnakes to be in the open is in line 
with observations of several other species of snakes (Gregory 
1984; Mertens 1995), including others at the same study site 
(Gregory and Tuttle, in press). Presumably, this reflects the lower 
risk of predation that large adults face in the open compared 
to small snakes. Benefits of being in the open include basking 
opportunities for thermoregulation (i.e., adults might be partly 
heliothermic and not just thigmothermic). Thermal quality is 
an important driver of micro- and macrohabitat selection in 
northern populations of L. triangulum (Row and Blouin-Demers 
2006b).

Injuries were rare in my sample of Milksnakes, perhaps 
reflecting the overall high use of cover, but it is noteworthy that 
the two injured animals I found were the largest individuals. 
Larger (presumably older) snakes are more likely to have injuries 
for at least two reasons: a) small snakes that are attacked by a 
predator are more likely to be killed outright than to survive with 
an injury; and b) older snakes simply have had more time to 
acquire injuries (Gregory and Isaac 2005).

Milksnakes have been reported to eat a diversity of prey, but 
mainly small mammals (shrews and rodents), squamate reptiles 
(mainly lizards, but also snakes and their eggs), and nestling birds 

(Fitch and Fleet 1970; Dyrkacz 1977; Brown 1979; Fitch 1999; 
Navarrete and Rodríguez-Acosta 2003; Ellison and Ribic 2012; 
Hamilton et al. 2012). Mammals are generally more important 
prey than birds, but there are exceptions (Rodríguez and 
Drummond 2000). Thus, broadly speaking, the diet of Milksnakes 
at my study site appears to be typical of the species. My data are 
also consistent with published evidence for an ontogenetic shift 
in diet from ectotherms (squamates) in small Milksnakes to 
endotherms (mammals or birds) in larger snakes (Fitch and Fleet 
1970; Fitch 1999; Rodríguez and Drummond 2000; Hamilton et 
al. 2012). Fitch (1999) found that only adult snakes ate mammals, 
whereas smaller Milksnakes ate only reptiles, suggesting an 
abrupt ontogenetic change in diet. However, other data suggest 
a more gradual transition, with mammal prey being added to a 
diet of squamates before becoming virtually the only prey of the 
largest snakes (Hamilton et al. 2012). My data, scant as they are, 
indicate a gradual shift in diet (Fig. 3). Hamilton et al. (2012) found 
a geographic trend in Milksnake diets, with a higher proportion 
of mammal prey at higher latitudes; a larger sample, especially of 
large snakes, would be needed to determine whether this is the 
case at my study site.

In captivity, hatchling Milksnakes readily eat small neonate 
mice (pers. obs.), but, given the high growth rate of nestling 
rodents, such young and small prey may be difficult to find in 
the wild; they also may be difficult for small snakes to consume 
if mammal nests are attended by deterrent mothers. Fitch and 
Fleet (1970) argued that Milksnakes, with their slender bodies 
and “small and delicate” head and jaws, are not adapted for 
eating bulky prey. Thus, prey with small cross-sections, such as 
small snakes, should be more likely to be within the gape limits 
of small Milksnakes and therefore more easily eaten. However, 
because they may be long, snakes can nonetheless be bulky prey 
and consuming them presents its own challenges (Jackson et 
al. 2004). My observation that the Storeria inside the Milksnake 
shown in Fig. 4 was folded along its vertebral axis is consistent 
with observations of how Common Kingsnakes (Lampropeltis 
getula) swallow large snake prey (Jackson et al. 2004).

Only one species of lizard occurs in southern Ontario and 
it is absent from my study area, so available squamate prey for 
Milksnakes is limited to snakes. Storeria dekayi is a commonly 
encountered species at my study site, is small even when 
adult, and is mainly found under rocks, so it may be easy and 
abundant prey for Lampropeltis. However, two other species of 
small snakes occur in much smaller numbers at the study site 
and both are known prey of Milksnakes: Storeria occipitomacula 
(Brown 1979) and Diadophis punctatus (Fitch and Fleet 1970; 
Fitch 1999). Furthermore, the young of two larger and abundant 
species, Thamnophis sirtalis and Nerodia sipedon, presumably 
would be available to Milksnakes. Thus, there are multiple snake 
species on which young Lampropeltis could feed. Whether my 
sample is biased because it is small or Lampropeltis actively 
selects S. dekayi remains to be determined. Gray (2014a, 2015) 
also recorded juvenile Milksnakes preying on Brownsnakes in 
Pennsylvania; he noted that Milksnakes at that site did not eat T. 
sirtalis, but provided no evidence (Gray 2015).

In a laboratory setting, neonate Thamnophis elegans 
avoid shelters bearing the odors of adult conspecifics, which 
are sometimes ophiophagous and even cannibalistic (Waye 
and Gregory 1993). Similarly, if small Milksnakes at my study 
site specialize on Brownsnakes, then we would expect the 
latter to avoid the former. This is supported by observations 
that Milksnakes are sometimes found under rocks with other 

Fig. 4. Photograph of a Milksnake (Lampropeltis triangulum, bot-
tom) alongside prey (DeKay’s Brownsnake, Storeria dekayi, top) that 
it regurgitated upon capture. The Milksnake had a snout–vent length 
(SVL) of 261 mm and weighed 6 g; the Brownsnake measured ap-
proximately 200 mm SVL and weighed 4 g.
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snake species (Diadophis, Thamnophis), but not Brownsnakes 
(Gregory 2004a). However, Gray (2014b) noted that Milksnakes 
in Pennsylvania are often found under cover with Brownsnakes. 
Again, my sample is small and this question would benefit from 
careful experimental work.
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The Identity of a Controversial Neotropical Turtle  
Hatchling (Reptilia: Testudines: Chelidae)

Due to lack of data and available specimens with confirmed 
genealogy, the identification of hatchling South American 
chelid turtles has been difficult and controversial through time. 
Neonates of few species are unmistakable, either by body profile 
(Chelus fimbriata, Platemys platycephala, Hydromedusa spp.) or 
by persistence through life of the ground color or pattern that 
adults exhibit (e.g., Phrynops hilarii). In many other species, 
however, the hatchlings show coloration and/or patterns that 
shift across ontogeny, e.g., Mesoclemmys dahli (Rueda-Almonacid 
et al. 2007), M. gibba (Métrailler 2001; Rueda-Almonacid et al. 
2007; Vogt 2008), M. tuberculata (Santana et al. 2015), M. zuliae 
(Pritchard and Trebbau 1984; Rueda-Almonacid et al. 2007), 
Phrynops geoffroanus (Pritchard 1979; Pritchard and Trebbau 
1984), and Phrynops tuberosus (Böhm 2008; Coelho et al. 2014). 
Identifying empty shells of juvenile turtles is even harder, due 
to the occurrence of a yellowish plastron with central expanded 
black area in several species, e.g., Mesoclemmys gibba (Métrailler 
2001), M. heliostemma (Rueda-Almonacid et al. 2007), M. nasuta 
(Métrailler and Le Gratiet 1996), M. raniceps (Böhm 2009), M. 
tuberculata (Reis et al. 2014), and M. vanderhaegei (Marques et 
al. 2014).

The purpose of this paper is to set the identity of a 
hatchling chelid turtle, purportedly the southernmost record 
of Mesoclemmys vanderhaegei (Bour) (Iverson 1986, 1992), 
whose identification has been doubted repeatedly (Waller and 
Chebez 1987; Cabrera 1998; Vinke et al. 2013). This specimen 
is housed at the Zoologisches Museum Hamburg as ZMH R 
1025 (Fig. 1A). Associated data to it are: “Phrynops nasutus aus 
Puerto Malabrigo, Paraná, Provinz Santa Fé, östlicher Rand des 
südlichen Chaco, Argentinien, von Dr. Med. Schreiber, 5.4.1930.” 

Puerto Malabrigo is a domestic harbor (not to be confused 
with the city of Malabrigo, located about 38 km to northwest of it) 
on the western bank of the Paraná River, at 29°29χ57χS, 59°37χ01χW. 
The locality is situated about 520 km from the nearest record of 
Mesoclemmys vanderhaegei(Arroyo Zaimán at Misiones Province; 
Cabrera 1998), assuming dispersal via the Paraná River, or about 
380 km from the nearest northern record, if dispersal was via the 
Paraguay River (Laishí, Formosa Province; Cabrera 1998).

Upon close inspection of ZMH R 1025, we determine that 
the specimen is a hatchling of the Chaco Side-necked Turtle 
Acanthochelys pallidipectoris (Freiberg). This species has been 
cited from Santa Fe province (Fernández 1987; Buskirk 1988; 
Cabrera 1998; Piña and Larriera 2001; Vinke et al. 2011) but it 
is rarely encountered and vulnerable for being endemic to the 
Chaco ecoregion. Our determination of the true identity of this 
hatchling is supported by the following evidence.

Morphology.— (a) Although considerably smaller than in 
adults, ZMH R 1025 (Fig. 1A) bears the femoral spurs that only 
A. pallidipectoris exhibits. (b) The noticeable narrowing at the 
sides of the carapace is due to the freshly-hatched condition of 
this individual. 

Size.—This specimen’s straight-line carapace length (SCL) = 
28.4 mm; in three specimens ofA. pallidipectoris bred in captivity 
the shell of hatchlings had an average length of 31 mm (Vinke et 
al. 2011). On the contrary, Mesoclemmys hatchlings are at least 
35 mm SCL when they hatch, according to our observations 
on captive-born M. gibba and M. raniceps (Böhm 2009, and 
unpublished data). Santana et al. (2015) reported a carapace 
length of 47.1 mm for M. tuberculata , and Souza et al. (2000), in 
the only published reference to hatchling size of Mesoclemmys 
vanderhaegei, reported SCLs of 39.2 mm and 41.9 mm for two 
wild-hatched neonates.

Pattern and color.—There is full concordance of the ZMH R 
1025 hatchling with living A. pallidipectoris juveniles (Fig. 1B). 
For comparison with M. vanderhaegei, see figure 5 in Marques 
et al. (2014) that shows the largely black plastron and soft body 
parts of a live M. vanderhaegei hatchling. 

From an ecological perspective, passive transport of a tiny 
M. vanderhaegei (or any other chelid hatchling) by drifting in a 
large river through hundreds of kilometers seems unlikely due 
to hazardous presence of abundant predatory fishes such as 
Hoplias malabaricus, Salminus brasiliensis, and others, as well 
as crocodilians (Caiman latirostris, C. yacare), in both the Paraná 
and Paraguay rivers (Vinke et al. 2013). All the species of the genus 
Acanthochelys (A. macrocephala, A. pallidipectoris, A. radiolata, 
and A. spixii) have small hatchlings with vivid red, orange, or 
yellow colors present on the marginal scutes, the plastron, and 
soft body parts (Cabrera 1998; Artner 2007; Mocelin et al. 2008; 
Vinke et al. 2011). Upon growing, these colors fade or disappear 
altogether, being replaced by brown or black. These bright colors 
might act as aposematic signals to discourage potential predators 
of these vulnerable animals in the early stages of their lives. For 
example, experiments by Britson (1998) and Britson and Gutzke 
(1993) showed that Largemouth Bass might associate the bright 
plastral colors and patterns of Red-eared Sliders (Trachemys 
scripta) with the defensive behavior of the turtle. However, 
in sediment-rich rivers with turbid water such as the Paraná, 
protection by color cannot act.

The clarification of the true identity of the ZMH R 1025 
specimen allows better definition of the actual range of M. 
vanderhaegei, a species assessed as IUCN Data Deficient or 
Near Threatened (Marques et al. 2014). Except for reference to 
this hatchling, Mesoclemmys vanderhaegei never has been found 
farther south than 28ºS latitude. This chelid turtle is therefore 
limited to Brazil, Paraguay, and small portions of southeastern 
Bolivia and northeastern Argentina.
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A Synthesis of Direct Evidence of Predation on  
Amphibians in New Zealand, in the Context of  
Global Invasion Biology

There are currently almost as many threatened amphibian 
species as there are threatened mammalian and avian species 
combined (Bishop et al. 2012; IUCN 2014). Although the decline 
of amphibians has been of international concern for more than 
two decades, the direct causes of these declines are often difficult 
to identify, or they are difficult to disentangle as they may be 
acting synergistically (Alford and Richards 1999; Alford et al. 2001; 
Stuart et al. 2004). Introduced fauna are ranked as the third most 
important detrimental factor affecting amphibians after habitat 
modification and pollution (Chanson et al. 2008). Amphibians 
that have little or no evolutionary history with introduced 
fauna can exhibit naive responses that are not well suited for 
survival (Diamond and Case 1986; Gillespie 2001; Kats and Ferrer 
2003) and the effect of introduced predators is predicted to be 
most acute in island ecosystems (Schoener and Spiller 1996; 
Courchamp et al. 2003; Ahola et al. 2006), particularly on insular 
endemic species (Diamond and Veitch 1981). 

New Zealand’s biota evolved in the absence of terrestrial 
mammals (apart from bats; see Clout and Saunders 1995). 
The Pacific Rat (Rattus exulans) and Polynesian Dog (Canis 
familiaris) arrived in association with the first human settlers in 
the thirteenth century AD (Anderson and Clark 2001; Wilmshurst 

and Higham 2004; Wilmshurst et al. 2008) and a range of 
mammalian species were later introduced by European settlers 
(from the eighteenth century AD onwards) with 31 introduced 
mammalian species now present in wild or feral populations 
(Parkes and Murphy 2003; King 2005).

The native amphibian fauna of New Zealand consists of four 
extant endemic frog species: Archey’s Frog (Leiopelma archeyi), 
Hochstetter’s Frog (Leiopelma hochstetteri), Maud Island Frog 
(Leiopelma pakeka), and Hamilton’s Frog (Leiopelma hamiltoni); 
as well as three species introduced from Australia: Brown Tree 
Frog (Litoria ewingii), Southern Bell Frog (Litoria raniformis), and 
Green and Golden Bell Frog (Litoria aurea) (Bell 1994; Newman 
1996; Frost et al. 2006). All four native species are ranked within 
the top 60 most Evolutionarily Distinct and Globally Endangered 
amphibians in the world, with Archey’s Frog topping that list 
(EDGE 2008). Additionally, the two introduced bell frog species 
are declining in their native ranges in Australia and are listed as 
“Endangered” and “Vulnerable” (IUCN 2014). 

The current native frog recovery plan considers the primary 
threats to be predation by rats and other introduced mammals, 
habitat loss and modification, disease, toxins, herbicides, and 
climate change (Bishop et al. 2013). While all these threats 
undoubtedly had, and continue to have, a devastating impact 
on native frogs, the problem of introduced mammals appears to 
be one of the most clear cut to remedy, i.e., through the control 
of mammal populations. Mammal control demands a large 
amount of resources and is only a viable option if conservation 
targets, e.g., an increase in frog abundance, are likely to be met. 
The evidence to date of introduced fauna negatively impacting 
Leiopelma, although convincing, is largely circumstantial. 
Therefore, the main objective of our study was to re-examine 
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the potential for introduced mammals to act as agents of frog 
declines in New Zealand, using only direct evidence of predation. 

The most notable circumstantial evidence for introduced 
fauna negatively impacting Leiopelma comes from the fact that the 
extinction of three Leiopelma species and the range contraction 
of the currently extant species occurred synchronously with the 
arrival of introduced mammals, e.g., the Pacific Rat (reviewed 
by Worthy 1987; Towns and Daugherty 1994). Furthermore, the 
only known naturally existing populations of the Maud Island 
Frog and Hamilton’s Frog are restricted to mammal-free islands 
(Bishop et al. 2013). 

Although predation by introduced fauna is often referred to 
in the scientific literature as playing a major role in the current 
decline of native New Zealand frogs (Worthy 1987; Bell 1994; Bell 
and Bell 1994; Daugherty et al. 1994; Towns and Daugherty 1994; 
Holyoake et al. 2001; Bell et al. 2004; Tocher and Pledger 2005; 
Baber et al. 2006; Haigh et al. 2007; Bell 2010; Bishop et al. 2013), 
there have so far only been sporadic reports of predation events 
and there are no published studies quantifying direct evidence of 
predation (e.g., confirmed predation events). Indirect predation 
studies have been carried out comparing frog abundance in 
areas where mammalian predators have been removed against 
those where no predator control was implemented, but the 
results to date have been varied. 

In a study focused on Archey’s Frogs, the Department 
of Conservation (DOC) ran a large-scale predator removal 
experiment (from 2005 to 2011). Four frog population monitoring 
grids were set up, two in an area poisoned for rodents and two 
in a non-treatment area (Pledger 2011). Over that period frog 
population sizes remained stable or increased on grids inside 
the treatment area and decreased in the non-treatment area 
(Pledger 2011). However, it is not clear whether the data from the 

relatively small grids (10 x 10 m) can be viewed as representative 
of the larger 600-ha area. 

In a mammal controlled fenced sanctuary (Zealandia, 
Wellington, New Zealand), a small population of Maud Island 
Frogs (N = 58) were divided into two groups, with one group 
placed in a mouse (Mus musculus)-proof sub-enclosure and the 
second released in an area inhabited by mice (Lukis 2009). After 
one year, only one frog could be found outside the sub-enclosure, 
while 27 were recaptured inside the sub-enclosure (Lukis 2009). 
Since then, some more survivors and progeny have been found 
outside the sub-enclosure, but the population has struggled 
to survive (B. D. Bell, unpubl. data). However, other potential 
native avian predators (e.g., Little Spotted Kiwi Apteryx owenii, 
Morepork Ninox novaeseelandiae) are also present outside the 
sub-enclosure, so mice may not have been the only cause of this 
population struggle. 

Nájera-Hillman et al. (2009c) found no difference in the 
relative abundance of Hochstetter’s Frogs between areas that had 
no rodent control and those that had very low rodent numbers. 
Conversely, Mussett (2005) and Baber et al. (2008) found that 
Hochstetter’s Frog abundance was far higher in mammal-
controlled areas than in non-controlled areas. However, the 
results of Mussett (2005) were complicated by the fact that at 
some mammal control sites Ship Rat (Rattus rattus) abundance 
was similar to that of non-control sites. Also, among mammal 
control sites, the highest Ship Rat abundance coincided with 
the highest frog abundance (Mussett 2005). It should be noted 
that only Nájera-Hillman et al. (2009c) considered habitat 
characteristics in their comparisons, which are known to heavily 
influence Hochstetter’s Frog abundance (Nájera-Hillman et al. 
2009b; Nájera-Hillman et al. 2009c). Finally, Nájera-Hillman 
et al. (2009a) investigated the trophic position of Hochstetter’s 

Fig. 1 Reported predator-prey interactions (%) for major vertebrate groups as predators of adult frogs, and their respective status as native or 
introduced. Global data (N = 217) is from Toledo et al. (2007), New Zealand data is from Table 1 (N = 20). *Note that the group Serpentes is not 
represented in New Zealand.
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Frog using stable isotope analysis and concluded that Short-
finned Eels (Anguilla australis) and Banded Kokopu (Galaxias 
fasciatus) might be more significant potential predators than 
Ship Rats. However, the results for the trophic position of Ship 
Rats in relation to frogs were inconclusive (Nájera-Hillman et al. 
2009a). 

Given these varied results, we aimed to clarify the potential 
for various predator groups to act as agents of frog declines 
in New Zealand. To do this, we collated all known reports of 
direct evidence of predation on frogs in New Zealand, providing 
conservationists with a comprehensive and up-to-date catalogue 
of known frog predators. We define “direct evidence” as either 
observations of predation events or prey remains of frogs found 
in predator stomach and fecal contents. Based on these data, 
we aimed to identify 1) predator groups that have most been 
reported as predators of frogs in New Zealand, and 2) predator 
groups for which predation data is scarce and require further 
research. Furthermore, we intended to compare the data with 
global trends, in terms of 1) the percentage of predator-prey 
interactions attributed to each major predator group, and 2) the 

percentage of predator-prey interactions attributed to introduced 
predator species.

We collated all known reports of predation events involving 
frogs as prey in New Zealand (Table 1; and see Appendix 1). In 
order to place the data in a global context, we compared it to a 
similar, but globally inclusive, review carried out by Toledo et al. 
(2007). Using the information (predator species, prey species, 
and cited reference) from Toledo et al. (2007), along with the 
known global distribution of the predator and prey in each case 
(IUCN 2014), we determined the proportion of reports involving 
introduced fauna. 

It should be noted that we did not include the following 
predation events listed in Toledo et al. (2007): reports based on 
frogs being presented to potential predators during laboratory 
feeding trials (N = 18); reports where locations were not provided 
(N = 4); reports from New Zealand (N = 3); and reports that 
appeared to be erroneous (N = 1; the original reference [Caudell 
et al. 2000] reported a Cane Toad [Rhinella marina] consuming a 
Brown Tree Snake [Boiga irregularis], rather than vice versa). Data 
pertaining to predation events in New Zealand were obtained 

table 1. Collation of all reported predation events with frogs as prey in New Zealand. For species names, references, and further details see 
Appendix 1. 

Prey species Predator species Predator class No. of predation events reported

Leiopelma 
(native to New Zealand)   

Archey’s Frog  Ship Rat Mammalia 19
 Green and Golden Bell Frog  Amphibia 1

Hochstetter’s Frog  Ship Rat  Mammalia 2
 Stoat  Mammalia 3
 Banded Kokopu Osteichthyes 1

Hamilton’s Frog  Tuatara  Reptilia 1

Hamilton’s Frog or Maud Island Frog†  Laughing Owl, extinct§ Aves 8

Litoria 
(introduced to New Zealand)   

Green and Golden Bell Frog  Brown Kiwi  Aves 4
 Weka  Aves 4+
 Australasian Harrier  Aves 6+
 Feral Pig  Mammalia 1

Brown Tree Frog  Cat  Mammalia 5
 Ferret  Mammalia 1
 Southern Bell Frog  Amphibia 1+

Southern Bell Frog European Hedgehog  Mammalia 11+
 Cat Mammalia 2

Southern Bell Frog or Brown Tree Frog* Cat Mammalia 2

frog* Ferret  Mammalia 35
 White-faced Heron Aves 2+
 Little Owl Aves 8

Southern Bell Frog or
Green and Golden Bell Frog Little Shag Aves 2

† Not distinguished as separate species at the time of the study. * Not identified to species level. § Included here for the sake of completion, 
but not included in the data set discussed in the text or used to generate Fig. 1. + In cases where the exact number of predation events re-
ported was unclear, only those that could be confirmed were used.
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using the following search terms in varying combinations: frog, 
diet, New Zealand, prey, predation, predator, stomach, faecal, 
contents, Leiopelma, and Litoria. Databases searched include 
Google Scholar, the New Zealand Department of Conservation 
(DOC) publications (http://www.doc.govt.nz/publications/), 
and the University of Otago library database collection (which 
includes BioOne, Web of Science Core Collection, Web of Science 
Zoological Record, Scopus, Science Direct, ProQuest Biological 
Science Collection and Index New Zealand). Furthermore, 
we contacted DOC to request any information not publicly 
accessible. Relevant citations within accessed material were also 
specifically searched for and included. In total, we collated data 
from at least 119 predation events in New Zealand, involving 17 
predator species, at least 6 frog species and 21 predator-prey 
interactions (Table 1). 

The major difference between predator-prey interactions 
involving frogs as prey in New Zealand, compared to the global 
reports reviewed by Toledo et al. (2007), is the proportion 
attributed to introduced fauna (65% for New Zealand, 2.8% 
for global data; Fig. 1). A much higher proportion of predator-
prey interactions also involved introduced frogs as prey in New 
Zealand (70%) compared to the rest of the world (3.2%), but this 
might be expected as there are almost as many introduced frog 
species in this country as there are native. Given that Serpentes 
are not represented in New Zealand, the general trend appears 
to be partially similar to that for the rest of the world, with Aves 
being a highly reported predator group, followed by Amphibia, 
Osteichthyes, and Reptilia (Fig. 1). However, the proportion of 
predator-prey interactions attributed to mammals is far greater 
in New Zealand (50%) than for the rest of the world (8.8%; Fig. 1). 
Viewing the data for New Zealand in terms of predation events 
reported, rather than predator-prey interactions, yielded similar 
results, the vast majority of events being attributed to mammals 
(73%; see Table 1). 

Based on all known reports, it seems that introduced small 
mammal species, particularly rodents, may represent the 
greatest threat to New Zealand’s frogs. Furthermore, Ship Rats, 
Norway Rats (Rattus norvegicus), and Pacific Rats have reached 
about 90% of the world’s islands and are likely to pose a major 
threat to native amphibians in many countries (Innes 2005; 
Towns et al. 2006). 

Our study also shows the apparent paucity of data pertaining 
to direct evidence of predation on native New Zealand frogs–there 
have only been five predator species reported, three of which 
are introduced. Some major predator-prey interactions have 
not been reported in New Zealand, including: Aves as predators 
of native frogs; introduced Osteichthyes as predators of native 
frogs; Osteichthyes as predators of introduced frogs and; Reptilia 
as predators of introduced frogs. Given the global data (Toledo 
et al. 2007), it would be surprising if these interactions were not 
taking place and it is likely they have just not yet been observed 
or reported. 

The majority of the predation events collated in the present 
study were not directly observed, but based on prey remains 
from predator stomach contents. This is standard practice in 
ecology (Hyslop 1980; Corse et al. 2010). However, the successful 
identification of prey depends on an array of factors and can 
be undertaken using a variety of techniques that can yield very 
different results. For example, DNA-based diet analysis has 
been shown, under laboratory conditions, to increase the prey 
detection rate of frogs in small mammal stomach contents from 
2% to 70% (Egeter et al. 2015). It is important to note that the 

global reports referred to in the present study were limited to 
those where prey had been identified to species level (Toledo et 
al. 2007) and this may have caused a bias against the inclusion 
of mammalian predators. Furthermore, the review was largely 
limited to reports published in Herpetological Review (Toledo et 
al. 2007), and as such may have included a higher proportion of 
reports of the prey of herpetofauna than that of other taxa. On 
the contrary, due to the fact that conservation practices in New 
Zealand often focus on the effects of introduced mammals, our 
collated data may have included a bias toward their inclusion. 
However, as our study aimed only to include information from 
direct, non-circumstantial, predation events, these caveats 
are not considered to be major constraints on the data, rather 
the data help to indicate predator groups for which we have 
information, as well as predator groups where information 
is scarce and require further research in order to be properly 
assessed as potential agents of frog decline. 

Based on the results of this synthesis, further research is 
needed on the impacts of birds, fish, and reptiles on native 
frogs in New Zealand if we are to build a more complete picture 
of the predation threats they face. With regard to introduced 
mammalian predators, only four of the ten species known to 
consume vertebrates have not been reported as predators of 
frogs: weasels (Mustela nivalis vulgar), Norway Rats, House Mice, 
and possums (Trichosurus vulpecula). We therefore suggest that 
introduced mammals can be considered as having a substantial 
negative impact on frogs in New Zealand, but that other, perhaps 
understudied, introduced fauna may also be having an effect.

This study provides the first synthesis of all the known 
predators of frogs in New Zealand, a valuable resource for frog 
conservationists, and this information will enable researchers 
and managers to make better-informed decisions when 
focussing on predation on frogs in New Zealand. It also draws 
attention to the paucity of information on the effects of biological 
invasions on amphibians and has revealed the prevalence of 
predation on Southern Bell Frogs and Green and Golden Bell 
Frogs, both of which are threatened and declining in their native 
ranges in Australia (IUCN 2014), where Feral Cats (Felis catus), 
Ship Rats, Norway Rats, and House Mice have been introduced. 
Although introduced fish, particularly Mosquito Fish (Gambusia 
holbrooki), are known to have a detrimental effect on bell frog 
populations in Australia (Pyke and White 1997), very little 
research has been carried out on the impacts of terrestrial 
predators. 

There have been many studies showing a negative 
correlation between the introduction of novel predators and 
native amphibian populations (e.g., Bucciarelli et al. 2014; 
reviewed by Kats and Ferrer 2003). Fish appear to be the most 
geographically widespread of the introduced predator groups 
affecting amphibians (Stebbins and Cohen 1997; Kats and Ferrer 
2003). Our re-examination of the data collated by Toledo et al. 
(2007) concurs with this as 55.6% of the reported Osteichthyes-
amphibian interactions could be attributed to introduced 
Osteichthyes predators. 

New Zealand’s frogs face a host of threats and a combination 
of strategies are required to ensure their survival, such as 
translocations to suitable habitat, habitat enhancement (e.g., 
through the use of predator control), disease monitoring, and 
policy implementation to reduce toxins and herbicides in the 
environment. We are only at the beginning of our journey to 
counter global amphibian declines, especially in terms of the 
effects of introduced fauna. The application of novel techniques 
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to detect predation, as well as the collation of existing knowledge, 
will help conservationists to discern and combat the detrimental 
effects of introduced fauna. It is only once more data becomes 
available on native frogs around the world, as well as on their 
predators, that the case for effective predator control can be 
made, resulting in a decrease of the impacts of introduced fauna 
and the conservation of the world’s rich and diverse amphibian 
biota. 
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Time of Night as a Technique for Conducting American 
Alligator (Alligator mississippiensis) Surveys 

Nighttime surveys are a common method for monitoring 
crocodilian populations because there is an established 
protocol, they are cost effective, and they provide useful 
information about abundance, distribution, and size 
composition (Taylor and Neal 1984; Lentic and Connors 
2006; Fujisaki et al. 2011). Woodward and Marion (1978), 
Lutterschmidt and Wasko (2006), and Eversole et al. (2015) 
found that several environmental parameters (e.g., water 
parameters, air temperature, wind speed, cloud cover, 
moonlight, and precipitation) influence detection rates during 
alligator surveys. Chabreck (1966) suggested that survey route, 
time of year, and observer experience contribute large amounts 
of variability to American Alligator (Alligator mississippiensis) 
survey results (Wood et al. 1985). Understanding how these 
factors contribute to variation in activity enables managers and 
scientists to predict optimal times for conducting surveys that 
will lead to higher detection rates and more accurate estimates 
of population parameters (Brown and Shine 2002). Wood et 
al. (1985) indicated that although they did not specifically 
measure its effects, “timing of surveys probably contributed 
to variation among these indices.” Additionally, Bugbee (2008) 
recommended conducting alligator surveys after midnight and 
continuing into the early morning hours to maximize counts 
of adult alligators. Currently in Texas, the state protocol for 
conducting annual American Alligator surveys requires that 
survey start times occur at 30 minutes past sunset and that 
surveys be conducted during July and August (Thompson et al. 
1984). However, scientific research has not determined if this 
survey start time is optimal for American Alligators in Texas or 
if it is applicable across all age classes of alligators. Although 
fluctuating environmental variables may explain why alligator 
detectability varies from survey to survey, such variables 
typically do not change substantially during a survey-night. 
Time of night may encompass all or most variables attributing 
to alligator detectability during a planned survey. A technique of 
planning surveys around optimal times conducive to maximum 
alligator detectability may provide an easily utilized protocol 
for conducting nighttime alligator surveys. Therefore, the 

objectives of this study were to 1) determine how time of night 
affects the estimated relative density of American Alligators 
from nighttime surveys across all alligator age classes, and 2) 
use this information to evaluate current survey protocol and 
potentially guide future survey protocol in order to maximize 
detectability of American Alligators during nighttime surveys.

Methods and MateRials

Study Area.—Our study was conducted at Brazos Bend 
State Park (BBSP) located in Fort Bend County, Texas, USA. 
The alligator population in the park is considered one of the 
largest, non-hunted, inland populations of alligators in the 
state (Texas Parks and Wildlife Department [TPWD], unpubl.) 
and is surveyed annually as part of the TPWD alligator 
monitoring and management program. Brazos Bend State Park 
is comprised of 1982 ha, which includes three lakes that were 
surveyed for alligators during our study. Survey lakes included 
Elm Lake, Forty-acre Lake, and Pilant Lake, which were 29.1, 
34.2, and 16.3 ha, respectively. Aquatic plant species in these 
three lakes include Common Water Hyacinth (Eichhornia 
crassipes), Alligator Weed (Alternanthera philoxeroides), 
Coontail (Ceratophyllum demersum), smartweed (Polygonum 
sp.), American Lotus (Nelumbo lutea), Wild Rice (Zizania 
aquatica), Common Duckweed (Lemna minor), cattails (Typha 
sp.), and Chinese Tallow (Triadica sebifera).

CORD B. EVERSOLE
SCOTT E. HENKE
DAVID B. WESTER
BART M. BALLARD
Caesar Kleberg Wildlife Research Institute, Texas A&M 
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Fig. 1. Survey route for nighttime alligator surveys on Elm lake, Bra-
zos Bend State Park, Needville, Texas.
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Alligator Surveys.—We conducted nighttime surveys along 
designated transects (Figs. 1–3) in each study lake using the 
methods outlined by Chabreck (1966), Thompson et al. (1984), 
and Webb et al. (2006). Surveys for each lake were conducted 
during four successive nights per month during a twelve-
month period (16 August 2012 to 10 July 2013). Total transect 
length for Elm, Forty-acre, and Pilant lakes were 5.9, 3.0, and 
1.4 km, respectively (Figs. 1–3). Transect locations were chosen 
in order to survey as close to 100% of the lake area as possible 
without the risk of overlapping transects and subsequent 
double counting of sighted alligators. In instances when the 
boat operator had to pass down the same transect twice (i.e., for 
ease of boat navigation), alligators sighted during the second 
pass were not counted. Sunset times ranged from 1724 h to 2036 
h. It took ~ 6 h to complete all surveys in one night. Surveys 
in each lake were classified as early (1–3 h after sunset) or late 
(3.01–6 h after sunset). Lake order was randomly selected each 
night. We conducted each survey at 6–8 km/h from a 5.5-m air 
ranger airboat (American Airboat Corporation, http://www.
americanairboats.com) and using two spotlights, each with 
200,000 candle power. Trained observers were positioned in 
boat seats that were elevated 1.5 m above the water’s surface. 
We determined total length (TL) of each individual alligator 
observed by estimating the distance between the eyes and tip 
of the snout (i.e., it has been found that this length in inches 
correlates strongly to total length in feet) (Chabreck 1966). 
Each animal was recorded in one of three respective size-
class categories based on TL estimates obtained from eye to 
tip of snout estimates; hatchlings (≤ 30.5 cm TL), sub-adults 
(30.6–182.9 cm TL), and adults (≥ 183 cm TL). If observers were 
unable to estimate total length, individuals were recorded as 
an unknown size. We calculated alligator density for each study 
lake as the number of alligators observed divided by the survey 

area (ha). Although seasonal activity might vary by sex, we did 
not capture individuals to determine sex; therefore, variability 
due to sex differences was not included in our analysis. 

Statistical Analysis.—To determine differences in alligator 
relative density in relation to survey start time, we used 
alligator density (number of alligators/ha) as the dependent 
variable instead of alligator count data in order to satisfy the 
assumptions of normality underlying this analysis. We used 
a mixed model procedure (PROC MIXED; Littell 2006) in SAS 
(SAS Institute, Inc. 1999) to determine differences in density 
by survey time, month, and alligator size class, as well as 
interactions between each of these variables. The mixed 
model procedure fits a variety of mixed linear models to data 
in order to make statistical inferences (SAS Institute, Inc. 
1999). A mixed linear model is a generalization of standard 
linear models that are robust to correlation and nonconstant 
variability (SAS Institute, Inc. 1999). If significant interactions 
were detected, single variables of the interaction were analyzed 
separately within each grouping of the other main effects. If the 
comparison of means showed significant differences (P ≤ 0.05), 
we used a test of least significant differences (LSD) to make 
pair-wise comparisons (SAS Institute, Inc. 1999).

Results

Alligator detectability and hence, the estimated relative 
density of alligators, was affected by time of night. We detected 
a significant interaction (F

2, 127 
= 4.11, P = 0.019) between 

alligator size and time of survey on alligator density (Table 1). 
Number of hatchlings observed was unaffected (F 

1, 127 
= 0.48, P 

= 0.488) by survey time; however, subadult and adult alligators 
were observed more readily observed (F 

1, 127 
= 17.71, P < 0.001) 

during later survey times (3–6 h after sunset) than during early 

Fig. 2. Survey route for nighttime alligator surveys on Forty-Acre lake, 
Brazos Bend State Park, Needville, Texas.

Fig. 3. Survey route for nighttime alligator surveys on Pilant lake, Bra-
zos Bend State Park, Needville, Texas.
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surveys (1 to 3 hours after sunset) (Table 1). We found monthly 
differences (F 

11, 124
 = 6.85, P < 0.001) in the density of alligators 

observed across age classes (Fig. 4), but no seasonal pattern 
emerged. For instance, alligators were more readily observed in 
January, May, July, August and November, followed by February 
and March, April, September, and October, then June, and finally 
December. No other single or interactive effects were found (F ≤ 
1.33, P ≥ 0.360).

discussion

Time of night does affect the estimated relative density of 
American Alligators from nighttime surveys. Our data are directly 
applicable to providing survey protocol for wildlife agencies in 
order to increase the accuracy of nighttime American Alligator 
surveys.

Sub-adult alligators were more abundant, or detectable, 
during the late survey periods and exhibited similar patterns to 
those of adult alligators. Bugbee (2008) attributed the increase 
in adult alligator emergence during later hours of the night to 
thermoregulatory behavior because adults lose heat at a slower 
rate throughout the night; therefore, as time progressed, surveys 
were dominated by adult alligators. This is a logical reason why 
adult alligators remain active throughout the night. However, 
this does not explain why adult alligator detectability increased 
as survey time progressed later into the night. Although this 
study did not measure the underlying causal factors behind this 
relationship, other studies indicate that time is correlated to 

environmental variables as well as thermoregulation, foraging, 
and activity patterns (Woodward and Marion 1978; Lutterschmidt 
and Wasko 2006; Bugbee 2008; Eversole et al. 2015).

Similar detection rates of hatchling alligators between survey 
times are likely because hatchlings were usually found in areas of 
dense aquatic vegetation and were never observed far from these 
areas during nighttime surveys (CBE, unpubl. data), presumably 
as a mechanism of predator avoidance. The detectibility of 
hatchling alligators was likely not affected by survey time 
because this behavior never changed throughout the night and 
was relatively constant across all surveys resulting in similar 
relative density estimates. 

Differences in alligator density by month might reflect 
differences in behavior during certain times of the year (e.g., 
breeding season, overwintering; Lutterschmidt and Wasko 2006; 
Subalusky et al. 2009). Lutterschmidt and Wasko (2006) found 
that alligators at a Texas site were most abundant during June and 
September and least abundant during December and January. Our 
results agree that alligators are least observable during December, 
but differ in that alligators were most observable during January 
and July at BBSP. We hypothesize that alligators move in from 
surrounding wetlands near BBSP and overwinter in the park’s lakes 
(Subalusky et al. 2009). We believe that the large density observed 
during January is likely the result of this winter immigration. 
Increased activity during the breeding season in May, and the 
hatching of young in August, likely increased detection rates, and 
therefore relative density estimates, at these times (Bugbee 2008).

The monthly results observed in this study are likely the results 
of changes in detection rates due to changing environmental 
parameters (Eversole et al. 2015). However, obtaining and utilizing 
the environmental data as predictors of optimal survey times may 
not be practical or intuitive. Our study demonstrated that alligator 
relative densities are correlated with time, thus time should be 
incorporated into alligator survey methodology in addition to 
environmental variables. We demonstrated that surveys for adults 
and subadults should be conducted at later times (e.g., 3–6 h after 
sunset). By understanding how alligator relative density changes 
with time we provide a more efficient technique for planning 
alligator nighttime surveys as an approach to collecting more 
accurate data on alligator populations. Agency biologists tasked 
with enumerating alligator populations should incorporate time 
of night and environmental conditions into the schedule of when 
to conduct nighttime surveys for alligators.

Importantly, routes should be surveyed with the aid of GPS 
units and speed should be maintained during surveys to avoid 
creating potential biases. Approaching alligators to gain “a better 
look” could potentially be perceived by alligators as threatening, 
and thus cause their detectability to decrease in subsequent 
surveys. Although within the scope of this paper, it might be 
worthwhile to conduct multiple trial surveys prior to enumerating 
alligators to habituate alligators to the presence of the boat, 
spotlights, and surveyors. 

We suggest that managers and researchers consider our results 
and conduct alligator surveys at least 3 h after sunset to optimize 
subadult and adult alligator counts. In addition, we recommend 
continuing to conduct surveys during July and August under 
similar weather conditions. 
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Fig 4. Mean total number of alligators counted during nighttime sur-
veys at Brazos Bend State Park, Needville, Texas, by month.

table 1. Alligator density (alligators/ha ± SE) calculated for three alli-
gator sizes during surveys conducted early (i.e., within 3 h of sunset) 
and late (3+ h after sunset) from three lakes in Brazos Bend State 
Park, Texas, 2012–2013. Means with the same upper case letter are 
not different (P > 0.05) between survey times. Means with the same 
lower case letter are not different (P > 0.05) between alligator sizes 
within the same survey time.

Alligator size Early survey time Late survey time

Hatchlings 0.051 ± 0.02  Aa 0.056 ± 0.02  Aa

Subadults 0.062 ± 0.02  Aa 0.089 ± 0.02  Ba

Adults 0.062 ± 0.02  Aa 0.089 ± 0.02  Ba
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Modification of the Radio-Transmitter Harness for  
Tracking Fossorial Anurans

The small size of many anurans requires that telemetry 
studies use relatively light transmitters with small batteries, 
which in turn impart relatively short lifespans for the units. 
This brief longevity means that to track individual anurans 
for extended periods, transmitters need to be exchanged 
periodically (Rathbun and Murphey 1996; McAllister et al. 2004). 
For externally-attached transmitters, this exchange may be 
fairly straightforward, although it will require the animals to be 
repeatedly captured and handled. If using surgically-implanted 
transmitters, the procedure becomes more complicated and 
the ethics of multiple surgeries needs to be considered. 

The Great Basin Spadefoot (Spea intermontana) is an 
anuran that poses challenges for telemetry: they are relatively 
small, mainly terrestrial, nocturnal, and fossorial. The latter 
characteristic is particularly problematic as their tendency to 
dig backwards (using the hind-foot “spade” tubercle) and the 
abrasive nature of many soils need to be taken into account. 
Thus, very little literature exists regarding their terrestrial habits. 
In 2009 and 2010, we conducted a study on this species that 
specifically sought data on upland habitat use over the course 
of entire active seasons (approx. 4 months from May to August). 
These data were considered critical to crafting and evaluating 
management plans for this species at its northern limit in British 
Columbia, Canada. The average weight for animals in this 
population was 19.6 ± 3.5 g, so transmitters considered suitable 
for deployment had a maximum lifespan of 21 days (BD-2 
external radio-transmitter, Holohil, Carp, Ontario). Surgical 
implantation of transmitters was not considered an option, as 
multiple transmitters needed to be affixed to individual animals 
over the course of each active season to allow extended tracking. 
Preliminary tests on captive animals with conventional belt-
attachment transmitters (Bartelt and Peterson 2000; Griffin and 

Case 2001; Bull 2006) indicated potential problems with field 
use. The transmitters would migrate to the ventral surface of 
the animal, and appeared to prevent normal digging behavior 
by impeding movement and/or riding up on the body when 
the animals were digging (cf. Bartelt and Peterson 2000), 
and substrate clinging to the transmitter acted as a source of 
abrasion on the animals’ skin. We therefore created an external 
transmitter attachment system that used a novel material while 
deviating from the traditional belt design. We describe this 
procedure herein, as it proved generally successful and allowed 
us to collect important data in the field. 

Material & Design.—We constructed the harness for the 
transmitter using Opsite™ FlexiFix™ transparent film. This 
thin, smooth material is a waterproof, adhesive wrap used to 
treat humans with burns or other injuries. It can be folded and 
rolled, thus allowing it to be formed into soft “cords” that we 
used in the attachment process. Prior to our field work, Opsite™ 
FlexiFix™ transparent film was compared to polyethlylene 
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Fig. 1. Schematic of harness package consisting of three pieces of 
FlexiFixTM folded into straps with a transmitter (not drawn to scale). 
The waist strap is threaded through an opening built into the hous-
ing of the transmitter, and then the leg straps are attached using very 
small amounts of Krazy Glue®. 
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tubing and silk ribbon using captive spadefoots. FlexiFix™ was 
selected based on its softness, flexibility, and malleable nature. 

Our primary modification to the typical belt design for 
anuran transmitters was the addition of leg straps that created a 
harness-type device. These leg straps prevented the transmitter 
from ventral rotation, and from riding up anteriorly as when the 
spadefoot was digging into the soil. 

We constructed the waist and leg straps from three separate 
pieces of FlexiFix™: one 1.5 ✕ 8 cm piece for the waist and two 
1–1.5 ✕ 5 cm pieces for the legs. Each piece was folded into straps 
by peeling the white backing off the material and continually 
folding the adhesive layer back onto itself (≈ 2.0 mm width) until 
the entire piece had been used. Care was taken to ensure no 
creases or bubbles formed in the strap, producing a flat, smooth 
surface (fine-tipped tweezers were useful during this stage). We 
first attached one of the leg straps to the waist strap using a small 
amount of Krazy Glue®. Following this, either a 0.66 g (16-day 
life) or 0.72 g (21-day life) BD-2 external radio-transmitter was 
threaded onto the waist strap using a small tube (2 mm diam) 
built into the encasement of the transmitter. The second leg 
strap was then also attached onto the waist strap producing 
the harness (Fig. 1). At this point, the harness packages for the 
two sizes of transmitters weighed 0.87 ± 0.07 g and 0.94 ± 0.09 g, 
respectively. Note that these weights decreased by ≈ 0.1 g once 
excess strap material was clipped off the harnesses upon fitting 
them to animals (see below). We constructed these transmitter-
harness packages prior to heading into the field, as assembly time 
for each harness was 30–45 min. A short video demonstrating 
the construction of a harness is available at http://vimeo.
com/92669521 (password: spadefoot).

Deployment in the field.—Radio-transmitter harnesses were 
attached to 19 adult spadefoots that were tracked for varying 
durations (4–90 days) from 10 June–7 Sept 2009, and 17 May–26 
Aug 2010. The selection of animals for transmitter attachment 
was based on individual body mass, as weighed to the nearest 
0.1 g with a digital scale. Transmitter and harness packages did 
not exceed 6% of body weight and most were < 5% (Bartelt and 
Peterson 2000). 

Attachment of the transmitter harness to a spadefoot 
required two people, one to position the animal (ventral side 

up) and the other to attach the harness (Rathbun and Murphey 
1996). Once the animal was in the proper position, a protective 
slip was placed on the belly towards the pelvic area to ensure 
glue did not come in contact with the individual’s skin (Fig. 
2). We used a piece of FlexiFix™ for this precaution, but any 
comparable material could be used. The harness waistband 
was wrapped around the waist and secured with a small drop 
of glue. The ideal fit of the waistband was such that it would 
not pull off over the animal’s hind legs while not pinching 
the skin. The leg straps were then wrapped around the legs of 
the animal and fastened in the same manner (Fig. 2). The leg 
straps fit looser than the waistband, but were tight enough to 
prevent the hind foot from becoming lodged in the harness 
when digging. Once the harness was fully fitted, excess waist 
and leg strap material was cut and all attachment points were 
checked to ensure the glue was dry before the protective slip 
was removed. Study animals were re-hydrated in a container of 
water prior to compensate for a loss of important stored fluids 
(see Shoemaker et al. 1969). Note that fluid loss during handling 
was very common, and this prevented us from calculating the 
precise weight of the transmitter-harness package once it was 
fully-fitted and excess strapping had been removed. Still, the 
average weight gain of the animals from the attachment of the 
0.72 g transmitters (used 82% of the time, 45/55 attachments) 
was 0.63 ± 0.2 g (range = 0.0–1.0). The entire field procedure 
took approximately 10–15 minutes from capture to release, 
with a marked drop in timing with experience. 

We conducted routine telemetry checks on the animals every 
one to three days (average = 1.5 days). Given the novelty of the 
attachment method, we took the precaution of examining closely 
the telemetered animals every week (in Year 1) or every other 
week (Year 2) to detect complications. This required locating 
and handling the spadefoots (normally at night, when they were 
active). If the harness fit well and no injuries were evident, the 
animal was released within 1–3 minutes of capture. If abrasions/
skin sores were evident the transmitter was removed, the wound 
was cleaned with distilled water and the animal was released. 
Using the same procedure, each telemetered animal was briefly 
re-captured 2–3 days before the projected expiration date of the 
battery, and refitted with a new transmitter-harness package 

Fig. 2. (a) Ventral view of spadefoot in final stages of harness attachment. To protect the animal, a strip of FlexiFixTM (see arrow) is placed 
under the belt and leg straps at points of gluing. This strip is removed once the glue has dried. (b) Posterior of spadefoot showing leg straps in 
place to prevent lateral movement of the transmitter.
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provided that no problems were detected. On average each 
spadefoot received 3 ± 1.6 transmitters (range = 1–5). 

Results and Discussion.— Using the method described herein, 
we tracked 19 spadefoots from 4 to 90 days successfully (–x≈ 50 ± 
28.2 days). All telemetered animals were recorded entering and 
emerging from burrows, and the antennae often allowed for the 
precise relocation of individuals (even after transmitter failure), 
as they would protrude out of the soil above buried animals (Fig. 
3). Detection distances using telemetry were substantial (up to 
800 m away); considerable movements also were recorded, with 
animals covering distances up to 1.1 km over an active season 
(Garner 2012). The spadefoots also appeared able to successfully 
orientate on the landscape, often returning to previously-used 
burrows (Garner 2012). 

Similar to that reported for the traditional “belt” design, 
some injuries to the study animals were detected. Rubbing and/
or waist abrasions, ranging from a slight chafing of the skin to 
small cuts on the waist, were detected on five individuals (26%). 
Goldberg et al. (2002) suggest that terrestrial amphibians might 
be more prone to abrasions from telemetry belts due to the lack 
of water to wash away granular material stuck under harnesses. 
Reported abrasion rates from studies on mainly-terrestrial 
anurans are wide ranging, including 0% (Miaud et al. 2000), 18% 
(Bartelt and Peterson 2000), 22% (Griffin and Case 2001), 52% 
(Constible et al. 2010), and 75% (Goldberg et al. 2002). Several 
other studies do not mention injuries inflicted by attachment 
processes (Muths 2003; Bartelt et al. 2004; Forester et al. 2006), 
or they report abrasions but not the rate of occurrence (e.g., Bull 
2006). Admittedly, the assessment of telemetry success was not 
the focus of these papers, but without these data it becomes 
difficult to compare abrasion rates over a large number of similar 
studies. Despite this, our abrasion rate falls within the lower 
range of observed rates for terrestrial anurans. 

Average time to detection of abrasions on five animals was 44 
± 25 days (N = 5; range = 11−71) and was typically after multiple 
transmitter exchanges and re-fittings. For those animals that 
never displayed abrasion, average tracking duration was 56 ± 31 
days (N = 10; range = 10−90). Despite the attention given by 
field personnel, it is possible these injuries were caused by an 
improperly-fitting harness (i.e., too tight or too loose); we likely 

prevented abrasions on two animals that had their harnesses 
replaced the day after attachment when it was noticed that the 
fit was suboptimal. Also of note is the fact that two animals 
that developed abrasions did so during a period of extended 
time when we could not locate and inspect them due to failed 
transmitters (10 and 18 days of wearing harnesses, respectively). 
Abrasions on these animals were detected when visual searches 
and knowledge of the past habits of the animals allowed for their 
recapture (Garner 2012). 

We detected three spadefoot mortalities during our study 
that to some degree may be attributed to the transmitter-harness 
package. In these cases, abrasions did not appear to be the cause 
of death, as no superficial injuries were observed on the deceased 
animals. Rather, on two animals the transmitters appeared to 
have been embedded in hardened soil, and on the third animal 
the harness was caught on a root; both situations appeared to 
have prevented the animal from returning to the surface. Of note 
here is that our study animals occupied a landscape dominated 
by heavy clay soils that hardened quickly after rainfall; sandier 
or more friable soils may have been less problematic. Somewhat 
analogous results have been observed for aquatic anurans 
where transmitter and/or belt entanglement on aquatic 
vegetation caused animals to drown (Rathbun and Murphey 
1996; McAllister et al. 2004). Although researchers generally aim 
to minimize disturbance to their study animals, we agree with 
Bartelt and Peterson (2000) that in the case of anurans, frequent 
assessment of each animal’s health and condition is necessary 
to ensure the proper fit of the belt and to prevent and/or detect 
injuries. Spadefoots are a good example of an anuran that can 
fluctuate considerably in weight (and waist size) depending on 
environmental conditions and food intake (Dimmitt and Ruibal 
1980): well-fitted harnesses/belts may become ill-fitting in a 
relatively short period of time. We observed both increases and 
decreases in weight among individuals carrying transmitters. 
The average change in weight for telemetered animals in our first 
study year was -0.8 ± 2.2 g (N = 4), and in the second year it was 
+0.4 ± 1.7 g (N = 10); placing captive spadefoots in water often 
produced a quick weight gain, so likely similar fluctuations occur 
in the wild. In general, researchers need to balance precaution 
with minimizing the invasiveness of telemetry. We observed 

Fig. 3. (a) Telemetered spadefoot showing the normal position of the transmitter, with the antenna pointing away posterior from the animal. 
(b) Spadefoot in daytime retreat showing how the antenna (see arrow) has flipped anteriorly above the animal. The location of completely 
buried animals often could be determined by the antenna protruding out of the substrate.
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some decrease in abrasion rates between the first and second 
years of our study (3/7 and 2/12, respectively; c2 = 1.56, df = 1, P 
= 0.21), suggesting further experience might reduce the rate even 
more so. We recommend that whenever possible, transmitter 
attachment should be practiced and tested on captive animals to 
ensure the investigator is able to attach a well-fitting transmitter 
in the field.

Overall, our harness-design method of transmitter attachment 
proved successful in that we were able to follow individuals 
long enough to firmly establish summer habitat use, and even 
selection of overwintering sites (Garner 2012). In addition to 
providing insight into the ecology of these animals, the data 
were pivotal in establishing specially designated land around 
known breeding sights. Although not infallible, the judicious use 
of telemetry, including options for re-attachment of transmitter 
packages, can provide data critical to the conservation of species 
such as spadefoots.
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Infection Prevalence in Three Lowland Species of  
Harlequin Toads from the Threatened Genus Atelopus

Atelopus, a species-rich Neotropical genus within the 
family Bufonidae (Lötters 1996), is distributed from Costa Rica 
south to Bolivia and eastward into the Guyanas (La Marca et al. 
2005). Despite declines and disappearances of Atelopus species 
occurring before Batrachochytrium dendrobatidis (hereafter, Bd) 
was described (Longcore et al. 1999), Bd has been implicated in 
losses (La Marca et al. 2005; Lampo et al. 2006). The majority of 
these species occur in the Andes Range above 1500 m, and are 
considered one of the most threatened genera of amphibians 
worldwide. At least 71% (69 of 97) of Atelopus species are listed 
as Critically Endangered or Extinct (IUCN 2015). Still, many 
species have uncertain conservation status because they remain 
undescribed (Coloma et al. 2010) or because they require 
systematic revision (Lötters et al. 2011). The most affected 
species within the genus occur along mid-to-high elevation 
streams with nearly 75% of those species facing serious declines 
(La Marca et al. 2005). Colombia harbors the highest number 
of Atelopus species (Lötters 1996) and, similar to other parts of 
its distribution, nearly all species that occur in the mid-to-high 
elevations have declined sharply (Rueda-Almonacid et al. 2005). 
In the Colombian lowlands, however, species still persist at 
altitudes ranging from 0–600 m and there are no reported declines 
in this group (Rueda-Almonacid et al. 2005). This difference 
in survival is usually attributed to Bd not being able to survive 
well at lower elevations, which in the tropics usually means 
higher and less variable environmental temperatures. In order 
to evaluate whether Bd can be considered as a potential threat 
for Atelopus species, we assessed Bd prevalence and infection 
intensity on three lowland species that occurring between 5–115 
m elevation, examining live animals during contemporary 
field surveys in 2007 to 2012 and archived museum specimens 
collected between 1968 and 2000. 

We studied three Atelopus species occurring in three different 
localities in the coastal forests of Colombia (Fig. 1). We visited 
each site 3–5 times between 2007 and 2012 (Table 1). Atelopus aff. 
elegans, from Gorgona Island (2.966667°N, 78.166667°W; 6–115 
m elev.) was sampled three times (July 2007, July 2010, and June 
2012). Atelopus spurrelli, in the municipality of Arusí (5.566667°N, 
77.5°W; 90 m elev.) on the Pacific coast was sampled five times 
(May and November 2009, June and September 2011, and June 
2012). Atelopus aff. limosus, an undescribed species occurring 
near the municipality of Capurganá (8.6°N, 773333°W; 150 m), 
close to the border between Panama and Colombia, was sampled 
three times (September 2008, October 2009, and July 2012). 

Survey teams composed of 2–5 people conducted field 
trips to each locality for 2–8 days per trip. To maximize capture 
success, we surveyed along streams and along forest trails using 
visual encounter surveys (Heyer et al. 1994). For each animal 
we collected the following information to look for potential 
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Fig. 1. Colombia locations of the Atelopus field sites: (¡) Atelopus aff. 
elegans; () Atelopus aff. limosus; and (æ) Atelopus spurrelli. The dis-
tribution of A. aff. elegans is restricted to Gorgona Island near the 
Pacific Coast of Colombia, the distribution of A. aff. limosus is un-
known, and the stippled area is the distribution of A. spurrelli (IUCN 
2015).
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patterns in Bd occurrence: sex and life-stage (male, female; adult, 
juvenile), snout–vent length (mm), and weight (g). To examine 
the hypothesis that lowland conditions may be unsuitable for Bd 
occurrence, body temperature was measured using an infrared 
thermometer (OAKTON ® InfraPro) with a resolution of 0.2°C. 
From a distance of 50 cm, we pointed the laser to the frog’s dorsal 
surface or the exact place where the individual was perched before 
handling. 

To determine infection status and to avoid cross contam-
ination, animals were collected using clean, decontaminated 
equipment, individually handled with fresh disposable gloves, 
and placed in individual bags prior to obtaining the skin swab 
samples. Each animal was sampled by running a synthetic cot-
ton swab (skin swabs) over the ventral surface, the inner thigh 
area and the plantar surface of the hind-feet webbing for a total 
of 50 strokes. Skin swabs were preserved either in 96% ethanol 
or were air dried and stored at -20°C until processed. To diag-
nose Bd infection we used two techniques: end-point PCR and 
Real-time TaqMan PCR – qPCR. When we started the surveys our 
main goal was simply to determine Bd presence and thus we ran 
end-point PCR and qPCR assay to determine presence/absence 

of the pathogen. Starting in 2012 we performed qPCR assay, to 
test not only for the presence of Bd but also for the infection in-
tensity (pathogen load) and report it as the relative number of 
zoospores (Zoospore Equivalents, ZE) on each animal. 

For end-point PCR, DNA was extracted using GeneReleas-
er® (Bioventures Inc., Carlsbad, California, USA). We used the 
primers developed by Annis et al. (2004) to amplify the ITS1-ITS2 
region specifically in B. dendrobatidis: Bd1a (5’- CAGTGTGCCAT-
ATGTCACG-3’) and Bd2a (5’-CATGGTTCATATCTGTCCAG-3’). 
Amplifications were performed in an MJ Research Peltier Ther-
mal Cycler (PTC-200), as follows: an initial 2 min denaturation at 
95°C, followed by 35 cycles of DNA amplification (45 sec at 95°C, 
45 sec at 55°C, and 1 min at 72°C), and a final extension at 72°C 
for 10 min completed the amplifications. Each reaction con-
sisted of 0.5 mL of each primer (1 mM), 3.0 mL of doubly distilled 
DNA-free water, 6 mL of GoTaq® Green Master Mix (1X; Prome-
ga) and 2 mL of the DNA extract. The amplified fragments were 
separated by electrophoresis in 1% agarose gels. The qPCR assay 
was performed using a BIO-RAD PCR machine (to diagnose) and 
an Applied BioSystems 7300 Real Time PCR System (to quantify 
zoospore loads). For the qPCR, DNA was extracted using Prep-
Man Ultra. Extractions and qPCR’s were performed following the 
methods described by Hyatt et al. (2007) and Boyle et al. (2004). 
Each reaction consisted of 0.45 mL of each primer (50 mM), 5.975 
ml of water, 12.5 ml of TaqMan, 0.625 mL of MGB Probe and 5 ml of 
the DNA template. To quantify infection intensity we used stan-
dards of known concentrations and negative controls.

To determine the historical presence of Bd, we swabbed 
museum specimens of A. spurrelli and A. aff. elegans. Specimens 
for A. aff. limosus were not available (Table 2). We used the 
molecular methods and protocols described by Cheng et al. 
(2011). In order to decrease the chances of contamination we 
rinsed each frog with 70% EtOH and we used fresh gloves for 
each frog handled. We ran a synthetic cotton swab (MWE 113) 
over the ventral surface, inner thighs, abdomen, and between 
toes for a total of 30 strokes. DNA was extracted using Prepman 
Ultra. Each sample was run in triplicate by using qPCR assay 
following Boyle et al. (2004) using an Applied BioSystems 7300 
Real Time PCR System.

table 1. Batrachochytrium dendrobatidis prevalence among three lowland Atelopus species in Colombia. The number in parenthesis repre-
sents the number of Bd-positive individuals. p/h = person/hours. Prevalence CI 95% = Prevalence of infection, in parenthesis are the Bayesian 
Credible Intervals based on 95% confidence. Bold numbers indicate summaries per species.

Species Date Sex and Life Stage  Search Total Prevalence Technique
  Female Male Juvenile Efforts (p/h)  CI (95%)
 

Atelopus aff. elegans Jul 2007 15 (4) 57 (10) 6 (1) 144 78 (15) 19 (11.6–29) PCR

 Jul 2010 12 (2) 25 (5) 46 (2) 150 83 (9)  10.7 (5.4–18.6) PCR

 Jun 2012 5 (0) 60 (2) 82 (1) 120 147 (3) 2 (0.5–5.3) qPCR

      308 (27)  8.7 (5.9–12.2) 

Atelopus spurrelli May 2009 1 (0) 67 (1) 6 (0) 96 74 (1) 1 (0.1–6.1) PCR

 Nov 2009 3 (0) 40 (1) 2 (1) 60 45 (2) 4 (0.9–13.5) PCR

 Jun 2011 0 (0) 9 (1) 0 (0) 72 9 (1) 11 (1.2–41.4) PCR

 Sep 2011 1 (0) 4 (1) 7 (0) 96 12 (1) 8 (0.9–32.8) PCR

 Jun 2012 3 (0) 9 (1) 20 (0) 144 32 (1) 3 (0.3–13.6) qPCR

      172 (6) 3.4 (1.4–7.0) 

Atelopus aff. limosus Sep 2008 1 (0) 8 (0) 2 (0) 48 11 (0) 0 (0–15.6) PCR

 Oct 2009 0 (0) 61 (0) 11 (0) 48 72 (0) 0 (0–2.6) PCR

 Jul 2012 8 (0) 87 (0) 0 (0) 72 95 (0) 0 (0–1.9) qPCR

      178 (0) 0 (0–1.0)

table 2. Museum specimens swabbed. The asterisk (*) indicates the 
year when Batrachochytrium dendrobatidis (Bd) was first detected.

Species Year No. swabbed No.
   Bd-positives

Atelopus aff. elegans 1968 54 0

 1977 1 0

 1978 12 0

 1985 24 0

 1986 20 0

 1987 1 0

 2000* 25 3

Atelopus spurrelli 1968 6 0

 1969 91 0

 1983 31 0



Herpetological Review 46(4), 2015

530     AMPHIBIAN AND REPTILE DISEASES

We analyzed skin swabs from a total of 658 individuals 
collected during the field surveys, including 308 A. aff. elegans, 
178 A. aff. limosus, and 172 A. spurrelli (Table 1). We analyzed for 
Bd presence with 384 samples (end-point PCR and qPCR), and 
Bd zoospore equivalents or infection intensity with 274 swabs 
(qPCR assay). In total we detected Bd in 6 (3.5%) A. spurrelli and 
27 (8.7%) A. aff. elegans. We have infection intensity data for four 
samples taken in 2012: one male A. spurrelli (16.9 ZE), two males 
(63 and 65490 ZE) and one juvenile (726 ZE) A. aff. elegans. Per 
sample date, the prevalence of the infection (i.e., the number of 
infected animals out of the total number of individuals sampled) 
was very low, ranging from 1–11% in A. spurrelli and from 2–19% 
in A. aff. elegans (no Bd-positive A. aff. limosus). From 2007 to 2012, 
the prevalence of Bd in A. aff. elegans dropped steadily (Table 1) 
(G-test test of independence with Williams’ correction, c2

df=2
 = 

19.792, P = 5.037 × 10-5); conversely, there was not a discernible 
pattern in the prevalence of Bd in A. spurrelli during that same 
time frame (G-test, c 2

df=4
 = 2.325, P = 0.6762) (Fig. 2). Visual checks 

of animals that were released after capture did not reveal any signs 
of chytridiomycosis in any species. We found that Bd prevalence 
was not influenced by body size (N = 658, Z = 1.067, P = 0.286). 
However, in A. aff. elegans the prevalence was higher for males (c2 = 
11.412, df = 2, P = 0.003). Frog body temperatures ranged between 
23.2–28.2°C (–x = 25.1°C) in A. aff. elegans, 22.6–29.3°C (–x = 25.2°C) 
in A. aff. limosus, and 22.5–28.5°C (–x = 25.4°C) in A. spurrelli. We 
detected differences in body temperature among surveys only for 
A. aff. limosus (F = 136.5, P < 0.01). To provide a retrospective view 
of Bd emergence, we swabbed available museum specimens: 128 
formalin-preserved specimens of A. spurrelli collected between 
1968 and 1983 and 137 A. aff. elegans collected between 1968 and 
2000 (Table 2). We detected Bd presence in three (12%) A. aff. 
elegans collected in 2000. 

Visual encounter surveys showed that from 2009 to 2012, 
A. spurrelli were encountered at a much lower rate. We spent 
approximately 414 h (person hours) surveying for individuals 

of A. aff. elegans, and 168 h and 468 h for individuals of A. aff. 
limosus and A. spurrelli, respectively. By the end of the study, A. 
spurrelli were difficult to find despite intense effort (Table 1). Our 
findings suggest a decrease in abundance of A. spurrelli during 
the course of our study. We first detected Bd in one of 74 frogs 
sampled in 2009 in the wild, then in the following surveys (2009–
2012), A. spurrelli became increasingly harder to find. Although 
we acknowledge that we did not conduct systematic population 
abundance monitoring, we did not detect chytridiomycosis and 
Bd prevalence from our samples was low, we hypothesize that 
Bd may have contributed to the apparent decline. We cannot 
rule out the possibility that this drop in abundance over the time 
frame sampled might be due to other factors, including natural 
population variation (Pechmann et al. 1991). The apparent 
decline of A. spurrelli is puzzling due to the presence of cutaneous 
bacteria with antifungal properties (Flechas et al. 2012), the 
fact that these frogs occur in an environment with relatively 
high temperatures (22.6–29.3°C) which may be unsuitable for 
optimal Bd growth (Johnson et al. 2003; Piotrowski et al. 2004), 
and no observed habitat degradation or other stressors. Based 
on our retrospective study of museum specimens, we found no 
evidence of Bd presence in this species before the first positive 
record in 2009. Unfortunately, the lack of systematic population 
surveys makes it hard to compare abundances between 
years, which would allow for detecting gradual versus sudden 
population collapse. Other species of Atelopus have declined 
due to habitat destruction and not Bd (Tarvin et al. 2014), but 
we found no indication of habitat alteration or disturbance in 
our study area. Therefore we suggest that systematic surveys 
(population monitoring and disease diagnostics) be conducted 
to assess the current status of A. spurrelli from Arusí in order to 
more accurately estimate future trajectories for this population.

A recent study conducted on the same three Atelopus 
species that are the focus here revealed that A. aff. elegans, the 
species that we found to be most common despite Bd infection, 
harbors the highest proportion of bacterial isolates with anti-
Bd activity; these bacteria also exhibited the strongest anti-
Bd effect (Flechas et al. 2012). An alternative explanation for 
species survival when exposed to lethal strains of Bd could 
be an environmental effect that limits Bd growth (Rowley and 
Alford 2007; Bustamante et al. 2010; Zumbado-Ulate et al. 2014). 
Various studies have proposed the existence of climatic refugia 
from chytridiomycosis-driven amphibian declines (Puschendorf 
et al. 2011; 2013) as a mechanism to allow susceptible species 
to persist despite infection (Puschendorf et al. 2005). Our three 
study species occur in tropical coastal forests that exhibit high 
temperatures, above the optimal physiological range of the 
pathogen (Johnson et al. 2003; Piotrowski et al. 2004). This 
temperature regime might limit Bd growth causing a decrease in 
zoospores production, thereby slowing transmission rates and 
allowing individuals the time to mount an immune response or 
simply tolerate the pathogen. However, we suggest that when 
the pathogen first arrives it could cause high mortality in the 
naïve populations.

Knowing the relative time frame of the emergence of a 
pathogen in host populations is important for understanding 
present-day disease dynamics (Briggs et al. 2010; Vredenburg et 
al. 2010). For example, host pathogen dynamics can move from 
unstable dynamics soon after pathogens emerge in naïve host 
populations (e.g., epizootic state) to more stable dynamics long 
after emergence events (e.g., enzootic state). As part of our study, 
we provide a retrospective view of Bd emergence in two of our 

Fig. 2. Prevalence of Batrachochytrium dendrobatidis infection over 
time for the three Atelopus species from Colombia. Lines indicate the 
Bayesian Credible Intervals.
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three study species (specimens were not available for the third 
species). We sampled museum specimens using a molecular 
technique that has been shown to accurately reflect Bd presence 
or absence in specimens collected up to a century ago (Cheng et 
al. 2011; Rodriguez et al. 2014). We first detected Bd in three of 
25 individuals of A. aff. elegans collected in 2000. Since there is a 
lack of sampling between 1987 and 2000, we cannot discard the 
possibility that Bd arrived to the island earlier. The elapsed time 
could fit an enzootic pattern of host/pathogen dynamic, where 
A. aff. elegans populations remain stable despite the presence of 
the pathogen. 

Atelopus aff. limosus, our third study species, occurs near the 
border between Colombia and Panamá. This species is believed 
to have a wider distribution in the Darién region of Panamá (R. 
Ibáñez, pers. comm.), and this area was considered until recently 
one of the last Bd-free areas in Central America (Rebollar et al. 
2014). Our data from 2008 to 2012 did not find any evidence of 
Bd, supporting the idea that the pathogen has not arrived to 
Capurganá. However, the situation is critical because Bd was 
detected in 2012 in the Darién Province in Panamá (Rebollar et 
al. 2014) very close (~50 km) to our study site in Colombia. We 
predict that Bd will spread across the Colombian border very 
soon. The fact that this is a Bd-naïve area and the high infection 
susceptibility reported for the genus, we believe that Bd may have 
a considerable impact on the Atelopus aff. limosus population. 
However, we also expect that the suboptimal environmental 
conditions (i.e., high temperatures) will limit Bd growth and 
colonization rate, which may allow for host tolerance of the 
infection or evolution of host resistance allowing for coexistence 
between host and pathogen.
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Ranavirus Detected in Lithobates clamitans and  
L. catesbeianus in Indiana

Ranaviruses are an emerging group of pathogens that threaten 
populations of all three classes of ectothermic vertebrates, 
especially amphibians (Gray and Miller 2013; Duffus et al. 2015). 
Infections have now been documented on six continents and in 
more than 175 species, and are very likely under documented 
(Duffus et al. 2015). The pathogenicity and broad host range of 
ranaviruses make them serious threats to both wild and captive 
populations of ectothermic vertebrate species worldwide. 
Despite an increased awareness and study of ranaviral infection, 
much remains unknown about many aspects of their ecology, 
including geographic distribution. 

To date, the distribution of ranavirus in Indiana, USA, is 
poorly known. Only two studies have tested wild amphibian and 
reptile populations for the presence of ranavirus (Currylow et al. 
2014; Winzeler et al. 2015). In south-central Indiana, Currylow et 
al. (2014) found PCR evidence of ranavirus in Eastern Box Turtles 
(Terrapene carolina carolina) and larval amphibians (Ambystoma 
sp and unidentified anuran larvae). Overall, ranavirus infections 
were detected in 2.2% of larval amphibians and 3.0% of Eastern 
Box Turtles sampled. However, Winzeler et al. (2015) found no 
SYBR quantitative realtime PCR (qPCR) evidence of ranavirus 
in Green Frog (Lithobates clamitans) tadpoles at five sites 
distributed across Indiana. In a third study, Kimble et al. (2014) 
report the presence of ranavirus in a wild-caught, newly captive 
population of Eastern Box Turtles that was likely initially infected 
in the wild. Although these studies provide some evidence 
that ranaviruses are present within Indiana, there is a need for 
broader surveillance to improve our understanding of ranavirus 
distribution. Our objective was to test for ranavirus infections in 
larval Green Frogs and American Bullfrogs (L. catesbeianus) from 
15 sites distributed across Indiana.  

In 2013 and 2014, the Indiana Department of Natural 
Resources collected live larvae in an ad hoc manner using dipnets 
or seines from 15 public areas distributed across the state (Table 1, 

Fig. 1). Field equipment was disinfected between sites with 0.75% 
Nolvasan (2% chlorhexidine diacetate; Fort Dodge Animal Health, 
Fort Dodge, Iowa; Bryan et al. 2009). Individuals were euthanized 
with a 30-minute soak in a 3% solution of neutral-buffered tricaine 
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Purdue University, West Lafayette, Indiana 47907, USA

*Corresponding author; e-mail: sjkimble@gmail.com

Fig. 1. Map of Indiana showing sample locations for the current study 
(stars), that of Currylow et al. (2014; circles), Winzeler et al. (2015; 
triangles), and Kimble et al. (2014; diamonds). Filled symbols indi-
cate sites where ranavirus was detected; empty symbols indicate it 
was not. These symbols indicate the county, not the exact sampling 
location.
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methanesulfonate (MS-222; Argent Laboratories, Redmond, 
Washington) and stored in 70% ethanol. In the laboratory, 
individuals were identified to species following the methods of 
Hoverman et al. (2015). Kidney and liver tissue was dissected 
from up to 100 randomly selected individuals of each species at 
each sampling location. Dissection equipment was disinfected 
with 10% bleach between each tadpole. To minimize processing 
costs while maintaining reasonable sensitivity (Muñoz-Zanzi et 
al. 2006), we aggregated the kidney and liver tissue samples into 
groups of up to five individuals of a species from a site (Table 1). 

DNA was extracted using a standard phenol-chloroform-
isoamyl alcohol extraction method. Purified DNA was 
resuspended in 50 mL of TLE. A 97 bp portion of the FV3 major 
capsid protein (MCP) was amplified by qPCR as previously 
described in Kimble et al. (2014). A synthetic strand of MCP 
DNA (gBlocks Gene Fragments, Integrated DNA Technologies, 
Coralville, Iowa) was used to make serial dilutions for a standard 
curve. Two negative controls (i.e., pure water) were also included. 
Quantitative PCR was conducted using a CFX Real-Time qPCR 
thermocycler (Bio-Rad Laboratories, Hercules, California). All 
standards and unknowns were amplified in technical duplicate. 
If only one duplicate was positive in a PCR, the sample was 
considered putatively positive. In this case two more duplicates 
were amplified and the sample was considered positive if again 
at least one duplicate was positive. In the case of a disagreement 
between runs, a third pair of duplicates was amplified and a 
majority rule among runs was applied to call samples qPCR 
positive or negative; 17.9% of samples were rerun once and 5.8% 
required a third run.

We screened 322 aggregate samples representing 1599 
individual larvae (956 green frog and 643 bullfrog). There was 
no evidence of die-offs at any sampling site, yet ranavirus was 
detected at twelve of the fifteen sampled sites (Table 1). Aggregate 
samples of green frog larvae were ranavirus-positive at seven 
of the ten sites where green frogs were sampled. At these sites, 
we detected ranavirus in 11–100% of the Green Frog aggregate 
samples tested per site. Aggregate samples of American Bullfrog 
larvae were ranavirus positive at five of the seven sites where they 
were sampled. At these sites, we detected ranavirus in 11–65% of 
the aggregate samples tested.

Our results suggest that ranaviruses may be present across 
disparate sites (Fig. 1) and site types in Indiana, but that 
prevalence may vary widely. Infections were detected in wildlife 
areas, state parks, fish hatcheries, and lakes sampled across 
the state. This work expands on previous research examining 
ranavirus in Indiana (Currylow et al. 2014, Winzeler et al. 2015), 
which demonstrated low to undetectable levels of ranavirus (≤ 
3% prevalence) in wild larval amphibians and wild adult Eastern 
Box Turtles in south-central Indiana. Additionally, Kimble et 
al. (2014) documented ranavirus infections in a southwestern 
Indiana population of Eastern Box Turtles that was moved 
into captivity. Prevalence in this captive population eventually 
reached 94% (S. Kimble, unpubl. data). Studies in Indiana, 
therefore, have estimated a large prevalence range (0–94%), 
typical of surveillance studies conducted in other regions of the 
United States wherein site-level prevalence of ranavirus ranged 
from 0.3–84% (Gahl and Calhoun 2008; Todd-Thomas 2010; 
Hoverman et al. 2012a; Hoverman et al. 2012b; Allender et al. 
2013; Sutton et al. 2014). These data suggest that ranavirus may 
be widespread in Indiana, yet there is a need for more research 
to document infection prevalence at the population-level for the 
broad diversity of amphibian and reptile species in the state.
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Batrachochytrium dendrobatidis Dynamics in an  
Isolated Northern Leopard Frog (Lithobates pipiens)  
Population in Arizona

North American ranid frogs are experiencing population 
declines in several western species, often resulting in state or 
federal protection (Clarkson and Rorabaugh 1989; Hale et al. 
2005; Rachowicz et al. 2006; Southwest Endangered Species Act 
Team 2008). The Northern Leopard Frog (Lithobates pipiens 
[Rana pipiens]; NLF) has experienced the greatest decline in 
the western two-thirds of its range (Rorabaugh 2005) and was 
recently under consideration for listing as federally threatened or 
endangered in the western part of its range (Smith and Keinath 
2007). Several reports implicate chytridiomycosis caused by the 
pathogenic fungus Batrachochytrium dendrobatidis (Bd) in the 
decline of western NLF populations (Carey 1993; Carey et al. 
1999; Voordouw et al. 2010), whereas others have found little 
evidence for Bd-related NLF declines (Johnson et al. 2011). Our 
study goal was to estimate how the abundance of adult NLFs in a 
single Arizona, USA population changed over a five-year period 
in relation to Bd presence and prevalence. 

We conducted this study in a single, isolated pond in 
Coconino National Forest, Coconino County, Arizona. This 
pond is a perennial, man-made stock tank, surrounded by 
Ponderosa Pine (Pinus ponderosa) dominated forest and cattle 
pasture, which is typical habitat for NLFs in Arizona (Rorabaugh 
2005). Adult NLFs, Western Chorus Frogs (Pseudacris triseriata 
complex), and Tiger Salamanders (Ambystoma tigrinum) breed at 
this site for several weeks following snowmelt in late February to 
early March. NLF larvae develop over the summer with tadpoles 
typically metamorphosing in mid-June to mid-July. Adults and 
young-of-the-year (metamorphs) forage near pond edges over 
summer and typically overwinter at pond bottoms (Rorabaugh 
2005). 

We surveyed the population annually from June 2007 to Aug 
2011 (Table 1). We conducted surveys three times annually during 
the mid-late summer (June, July, August) when frogs are most 
abundant and readily observed from the pond perimeter (Table 
1). We estimated adult NLF abundance using visual encounter 
surveys of frogs ≥ 6 cm snout–vent length (SVL) encountered while 
walking the entire perimeter of the pond (Rachowicz et al. 2006). 
Surveys were conducted between 1000 and 1500 h to control for 
diel and surveyor bias in estimates. Newly metamorphosed frogs 
≤ 4.5 cm SVL were not included in counts, but their presence 
was noted. We obtained additional evidence for breeding using 
egg-mass surveys conducted by wading the entire pond during 
breeding in late February and early March in all years except 2007 
(Table 1), when the pond was inaccessible during breeding. 

We opportunistically sampled adults, larvae, and metamorphs 
(Table 1). In each year, we swabbed animals for the presence of 
Bd at two time periods, when breeding was initiated and mid-
late summer after metamorphs had emerged. We selected these 
two time periods to maximize the likelihood of detecting Bd by 
coinciding with the times of highest frog abundance. We captured 
all animals by hand, wearing disposable vinyl gloves, which were 
changed after handling each individual to prevent the possible 
spread of Bd and cross contamination of samples. All captured 
frogs and larvae were placed into individual sterile containers, 
swabbed (Retallick et al. 2006), and released after all captured 
individuals were swabbed to prevent resampling. We placed 
swabs in individual 2-mL screw-cap microcentrifuge tubes (USA 
Scientific, No.1420-9701) containing 70% ethanol, and stored 
them at -20°C until DNA extraction (Retallick et al. 2006). 
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PO Box 874501, Tempe, Arizona 85287-4501, USA

*Corresponding author and current address: Department of 
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Fig. 1. Northern Leopard Frog (Lithobates pipiens) abundance (a; 
adults: mean ± 1 SE), Batrachochytrium dendrobatidis (Bd) preva-
lence (b; site-specific values during late winter and summer sam-
pling periods), and presence of demographic indicators (c), 2007–
2011 in Arizona, USA. Numbers above prevalence bars represent 
sample sizes; prevalence error bars represent Clopper-Pearson 95% 
central confidence intervals.  Metas = metamorphs.
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We ran samples in duplicate using an Applied Biosystems 
7900HT Sequence Detection System (Hyman and Collins 2012). 
We included standards of 20.0, 2.0, 0.2, and 0.02 Bd zoospore 
genome equivalents (ZGE) µL-1 (equivalent to 100, 10, 1, and 0.1 
ZGE in the total 5 µL of template added) and negative controls 
in each 384-well plate. We calculated the ZGE in swab extract as 
the mean of all Bd-positive wells, multiplied by 400 to account for 
sample dilutions and unit conversions. We calculated pathogen 
prevalence by dividing the number of infected animals by the 
total sample size and included 95% Clopper-Pearson binomial 
confidence intervals. 

Abundance of adult NLFs declined from an average of 34 adults 
in 2007 to eight adults in 2011 (Fig. 1). Egg mass detection declined 
from six in 2008 to zero in 2010 and 2011, but metamorphosed frogs 
were present in 2011, indicating that there was some successful 
NLF reproduction in that year (Fig. 1). 

Bd prevalence during winter breeding increased from 50% 
(N = 2, 95% CI: 9–91%) in 2008 to 100% in 2009 (N = 20, 95% CI: 
84–100%), 2010 (N = 2, 95% CI: 37–100%), and 2011 (N = 4, 95% 
CI: 48–100%; Fig. 1). However, our small sample size precludes 
our ability to determine any clear longitudinal trends in Bd 
prevalence during the winter of each year. Overall, 27 of 222 
(12%, 95% CI: 8–17%) NLF tested positive for Bd. These Bd-
positive animals were all adult frogs sampled in winter (Fig. 1, 
Table 1). No Bd-positive larvae (N = 31) or metamorphs (N = 96) 
were detected (Fig.1; Table 1). 

There were clear seasonal trends in Bd prevalence. Whereas 
96% of animals sampled in winter (N = 28) tested Bd positive, no 
animals sampled in summer (N = 194) tested Bd positive (Fig. 1; 
Table 1). 

Bd loads on positive animals varied from 10 to almost 42,000 
ZGE, with a mean of 8424 (± 2069 SE) ZGE. Four dead animals 
were detected over the five years of surveys, one in the winter 
of 2008 and three in the winter of 2011 (Fig. 1).  All dead animals 
tested Bd positive, and their pathogen loads (mean 3297 ± 1801 
SE) were lower than those of live infected animals (mean 9433 
± 2369 SE). Live infected adults showed no obvious signs of 
morbidity. 

Bd prevalence was high in winter breeding adults, but 
consistently absent from larvae, metamorphs, and adults in 
the summer, demonstrating clear seasonality in Bd prevalence, 
and emphasizing the importance of properly timing sampling 
to detect Bd in NLF populations. Similar seasonal reductions in 
Bd prevalence occur in other NLF populations (Voordouw et al. 
2010). This seasonal reduction in Bd prevalence could alter adult 
survival (McMahon et al. 2014) and recruitment of metamorphs 
to adulthood (Muths et al. 2011; Scheele et al. 2015). 

It is unclear whether Bd was present in this population before 
our first detection of Bd in 2008. Thus, although the abundance 
of adult NLFs decreased by over 4-fold in the years following our 
first Bd detection, we cannot determine whether the observed 
decline in adult NLFs was caused by the introduction of Bd or 
was fluctuation in adult abundance caused by other factors. 
Several adult frogs that were captured alive showed no signs of 
morbidity despite relatively heavy Bd loads (>10,000 ZGE). These 
loads were above threshold levels that cause death in other ranid 
species (Vredenburg et al. 2010). If these frogs did indeed survive 
these infections, it might indicate that they are either tolerant of 
Bd infections, only suffer morbidity/mortality at higher pathogen 
burdens, or undetected synergisms apply. 

Resources for conservation are limited and must be used ef-
fectively. If NLF management plans are going to include costly Bd 
-mitigation strategies, such as captive breeding, labor-intensive 
monitoring, habitat modifications, or species relocations, they 
should also include examination of the fitness-related costs of 
Bd infection for NLFs (e.g., Voordouw et al. 2010) to refine the 
effectiveness of management efforts. Still, until we gain a more 
detailed understanding of the costs of Bd infections for NLFs, 
managers should continue to take a precautionary approach to 
the protection of threatened NLF populations by using a wide 
array of the available strategies to bolster populations against Bd 
-related decline. 

Acknowledgments.—We thank Susan MacVean, Barbara Garcia, 
Jill Oertley, and the US Forest Service for providing logistical sup-
port and field assistance and Crystal Meins Palmer for help with PCR 

table 1. Batrachochytrium dendrobatidis (Bd) prevalence in Northern Leopard Frogs (Lithobates pipiens) collected from 2007–2011 in Arizo-
na, USA. Bold rows indicate sampling periods when Bd was detected. meta = metamorph.  * Indicates a sampling period in which all animals 
testing Bd positive were found dead.

Date Total Sampled Prevalence (95% CI) Mean Bd Load (SE) Life Stages Sampled

22-Jun-07 31 0 (0-0.09) 0.0 adult (26), meta (5)

23-Jun-07 30 0 (0-0.09) 0.0 larvae

25-Aug-07 16 0 (0-0.16) 0.0 adult (1), meta (15)

21-Mar-08 2* 0.5 (0.09-0.91) 2904 (na) adult

22-Jun-08 29 0 (0-0.1) 0.0 adult (4), meta (25)

09-Jul-08 31 0 (0-0.09) 0.0 adult (1), meta (30)

3-Mar-09 14 1 (0.82-1) 4922 (1498) adult

11-Mar-09 6 1 (0.65-1) 22306 (5707) adult

3-Sep-09 31 0 (0-0.09) 0.0 adult (24),meta (7)

18-Mar-10 2 1 (0.37-1) 7105 (6153) adult

10-Aug-10 6 0 (0-0.35) 0.0 adult

17-Feb-11 3* 1 (0.47-1) 3428 (2504) adult

5-May-11 1 1 (0.22-1) 10 (na) adult

12-Jul-11 20 0 (0-0.13) 0.0 adult (6), meta (14)

Total 222 0.12 8424 (2069) adult (96), meta (96), larvae (30)
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A Hatchling Gopher Tortoise (Gopherus polyphemus)  
Care Protocol for Experimental Research and  
Head-Starting Programs

The Gopher Tortoise (Gopherus polyphemus) is federally 
threatened in its range west of the Mobile River which includes 
Mississippi and Louisiana, and is under consideration for federal 
listing throughout its entire range in the southeastern United 
States. Mississippi populations have been severely reduced or even 
extirpated from some portions of their range, and recruitment of 
new reproductive individuals is low (Epperson and Heise 2003). 
Possible factors contributing to the low recruitment rates in the 
species’ western range are habitat loss from development and 
fire suppression, lack of genetic diversity (Ennen et al. 2010), low 
natural hatching success (Epperson and Heise 2003; Noel et al. 
2012), and increased risk of predation by domestic dogs (Canis 
familiaris), Coyotes (Canis latrans), Nine-banded Armadillos 
(Dasypus novemcinctus), and Red Imported Fire Ants (Solenopsis 
invicta). At the Camp Shelby Joint Forces Training Center 
(hereafter Camp Shelby), Perry County, Mississippi, the 8–43% 
hatching success reported for G. polyphemus (Epperson and Heise 
2003; Noel 2012) is much lower than the 67–97% hatching success 
reported in the eastern portion of the species’ range (Landers et al. 
1980; Smith 1995; Butler and Hull 1996). This low hatching success, 
combined with the range-wide estimated 94% chance of being 
predated before one year of age (Alford 1980; Landers et al. 1980), 
can result in continued local population declines and extirpation 
unless there are strategies devised to increase hatchling survival. 

One strategy for increasing hatchling survival is to raise 
juveniles in captivity (Pedrono and Sarovy 2000). Head-starting 
can increase juvenile survival prospects by allowing tortoises to 
obtain larger body sizes and develop harder shells before being 

released; reducing the number of potential predators that can feed 
on them. Larger tortoises may also be stronger and more capable 
of digging deeper burrows, which would be beneficial in soils with 
higher clay content. This not only decreases the risk of predation, 
as deeper burrows also offer a wider range of thermoregulatory 
options and increased protection from fire. 

As part of a larger study investigating factors that may be 
responsible for such low recruitment and the species’ decline, 
G. polyphemus eggs were collected in 2010 from a site with low 
recruitment rates (Camp Shelby) and from one of Mississippi’s few 
sites with high recruitment rates (Hillsdale). One aim of this study 
was to collect yolk samples to quantify maternally-deposited 
corticosterone, a hormone that mitigates the stress response 
and regulates metabolism and where elevated levels have been 
shown to decrease hatching success in other species (Eriksen et 
al. 2003; Love et al. 2005). We also planned to compare hatching 
success, hatchling growth rates, and behaviors such as burrow 
construction, basking, and feeding frequencies in hatchlings 
between the two sites. An important component of this work 
was the housing and care of captive tortoises prior to and during 
these investigations. In this account we describe the husbandry 
protocol that was developed for raising hatchling G. polyphemus 
in captivity. Additionally, we provide comparative data from a 
previous study at Camp Shelby which looked at survivorship 
among tortoises released directly after hatching to determine 
whether these husbandry practices are beneficial and can be 
adapted for other research and head-starting programs. While 
head-starting is not a practical solution for maintaining tortoise 
populations in perpetuity, it can be a useful tool if the protected 
and faster-growing head-started juveniles have significantly 
higher survivorship than wild juveniles as well as a reduced age to 
sexual maturity (Heppell et al. 1996). If successful, head-starting 
can at the very least slow down population declines and the loss 
of genetic diversity as effective management strategies are being 
devised and implemented. Herein we describe a successful 
husbandry protocol for G. polyphemus (and potentially other 
burrowing tortoise species) that arose from research attempting 
to understand the decline of this species in Mississippi. 

Materials and Methods.—Gopherus polyphemus burrows 
were checked daily from 15 May to 30 June 2010 to ensure 
that eggs were collected within 24 hours of oviposition. Eggs 
were collected from Camp Shelby, Mississippi, and Hillsdale, 
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Mississippi, USA (geographic coordinates withheld). During 
excavation and prior to transport, the tops of exposed eggs were 
marked with a graphite pencil so that they could be kept in the 
same orientation in which they were found; this guards against 
damage to the embryo following its attachment to the inside of 
the egg shell (Limpus et al. 1979). Eggs were placed in individual 
plastic containers containing vermiculite that was sterilized and 
dried before being rehydrated with distilled water at a ratio of 
0.7 g water per 1.0 g of vermiculite (Packard et al. 1987), and 
then transported in a foam-lined cooler to reduce vibrations and 
maintain a constant temperature. Upon arrival at the University 
of Southern Mississippi, the eggs were weighed and measured, 
and then incubated at 29.3°C, a recommended temperature for 
producing a 50:50 sex ratio in this species (Demuth 2001).  

Body mass, carapace (CL), and plastron (PL) lengths were 
recorded within 24 h of hatching, and individual numbers were 
assigned to each animal using a unique pattern of notches cut 
from the marginal scutes with a pair of dissecting scissors, similar 
to those described by Cagle (1939). Each tortoise was housed 
individually in a plastic tub (Rubbermaid®, Wooster, Ohio, USA) 
measuring 67.8 × 40.1 × 17.5 cm (L × W × H) to monitor food intake 
and eliminate stress from resource competition. Each tub was 
labeled with the occupant’s number to assure that tortoises were 
returned to the proper tubs after measurements and soaking. All 

tubs contained 8 cm of sandy soil that was collected from the 
Hillsdale field site (Troup sand), a PVC pipe “burrow” (10 cm 
wide × 13 cm long) with one end plugged by an ABS test cap 
(to prevent the tortoises from burrowing through the back and 
pushing the burrow around the enclosure), and one separated 
petri dish (FisherScientific®, Waltham, Massachusetts; 60 × 15 
mm) (Fig. 1). The petri dish lid and base were recessed into the 
soil and used for food and water, respectively. After one year, 
the water dishes were switched to larger and more durable glass 
culture dishes (63 × 28 mm), but plastic petri dishes continued to 
be used for food. Basking lamps with 125-watt Sylvania® (Osram 
Sylvania, Danvers, Massachusetts) brooder bulbs were placed 
above and in between tubs so that each lamp would heat two 
tubs simultaneously. This resulted in a basking zone temperature 
around 34°C, burrow temperatures around 21°C, and a 
temperature gradient between the basking and burrow areas. 
Fluorescent light fixtures measuring 1.2 m long with 36-watt 
ReptiSun® 10.0 UVB fluorescent bulbs (Zoo Med Laboratories, 
San Luis Obispo, California) were mounted approximately 20 
cm above the enclosures so that two bulbs could light five tubs 
simultaneously (Fig. 2). Fluorescent lamps were maintained 
on a 12:12 h (light:dark) cycle, while the basking lamps were 
maintained on a 10:14 h cycle, coming on an hour after and then 
shutting off an hour before the fluorescent lights. 

Between 0800 h and 1100 h each day, feces and uneaten food 
were removed from the tubs and petri dishes were washed with 
Dawn® (Proctor & Gamble, Cincinnati, Ohio) dish detergent 
and rinsed thoroughly before being replaced. Tortoises were 
provided with tap water daily (aged for one day so chlorine could 
evaporate), and a commercial tortoise diet (Natural Grassland 
Tortoise Food; Zoo Med Laboratories) was reconstituted with 
distilled water and provided ad libitum, totaling around 15 g, or 
one tablespoon of food daily. Initial encouragement was needed 
to stimulate consumption of the commercial diet, so chopped 
turnip, mustard, or collard greens were mixed in with the 
reconstituted food for the first month. After one month, when 
the tortoises were readily consuming the commercial diet, turnip 
or collard greens were offered weekly and dusted with calcium 
(Calcium with Vitamin D

3; 
Rep-Cal, Los Gatos, California) and 

vitamin supplements (Herptivite™ with Beta Carotene; Rep-
Cal). To promote natural foraging behavior and add variety to the 
diet, rye grass (Lolium sp.) was planted in the back of the tub away 
from the basking lamp (Fig. 3). Old rye grass was removed, and 
tubs were replanted every two weeks. Tubs were misted weekly 

Fig. 1. Tortoise container with food, water, and PVC burrow.  Burrows 
were placed in the coolest part of the tub, opposite of the basking 
lamp.

Fig. 2. Lighting and container arrangement in the lab.
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to maintain the rye grass, stimulate feeding, and reduce dust. As 
the tubs were being watered, burrows were refilled with soil to 
encourage continued burrowing behavior. To ensure hydration, 
tortoises were soaked weekly in groups of up to six individuals 
for 10 min in a tub of warm tap water deep enough to cover the 
lower half of the smallest individual. Body mass, CL and PL were 
recorded monthly when the tortoises were soaked.

After two years in captivity, hatchlings were transferred to 
individual 1.8 × 1.8 m outdoor enclosures (Fig. 4) from 7 June to 
28 July 2012 to observe natural burrowing behavior and assess 
their ability to acclimate to outdoor conditions prior to their 
release into the wild. Each enclosure contained a shallow dish 
to collect water and a large section of tree bark to provide shelter 
and shade until the tortoises excavated burrows of their own. An 
irrigation timer was set to water the enclosures every two days to 
keep the water dishes filled and to facilitate the growth of grasses 
and forbs. 

To provide adequate time for the tortoises to acclimate and 
dig suitable burrows, we released them before cold weather 
arrived on 1 August 2012. Prior to their release, the tortoises were 
excavated from their burrows, CL, PL, and weights were recorded, 
and burrow depth and length were measured. Ten tortoises from 
each site were then randomly selected to receive custom radio 
transmitters (BD-2; 2g Holohil®, Carp, Ontario, Canada) with the 

antenna rotated 90 degrees to protrude from the middle of the 
transmitter. The traditional design required the antenna to be 
bent to point towards the posterior of the tortoise, which could 
negatively impact transmitter performance. The pulse rate was 
also reduced to extend the transmitter lifespan an additional 
four weeks from the original 10–20 week lifespan. Transmitters 
were affixed to the fifth vertebral scute with a two part epoxy 
(Protective Coating Company’s PC-7®, Allentown, Pennsylvania) 
(Fig. 5) and held in place with masking tape overnight while the 
epoxy cured. The epoxy is strong enough to prevent transmitter 
loss through burrowing activity, but can easily be removed 
without any damage to the scutes. Unlike many other epoxies, 
PC-7® is not exothermic and will not burn the scutes while 
curing.

Prior to their official release, tortoises were placed in 
temporary enclosures at their original site of egg collection. 
This technique, known as a “soft release,” is meant to encourage 
site fidelity and prevent roaming into undesirable areas. The 
enclosures consisted of a 0.91 m high, 2.4 m diameter circle 
of hardware cloth held in place with 1.2 m long metal U-posts 
and secured to the ground with sod staples to prevent tortoises 
from pushing under the wire. Burlap was draped over the top of 
the entire enclosure for shading and to prevent bird and snake 
predation. Camp Shelby and Hillsdale each had two enclosures 
installed and each received eight tortoises except for one of the 
enclosures at Camp Shelby, which only received seven. Tortoises 
were then held in the pens for five days before it was disassembled 
and they were allowed to roam freely. Tortoises with transmitters 
(N = 20) were then tracked three times per week for two months 
using an ICOM® (Kirkland, Washington) IC-R20 receiver and 
a Wildlife Materials Incorporated® (Murphysboro, Illinois) 
three element folding antenna.  After two months, The Nature 
Conservancy at Camp Shelby took over telemetry and continued 
throughout the remaining lifespan of the transmitters.

Results.—A total of 93 eggs were collected in 2010 from 
Hillsdale (N = 47) and Camp Shelby (N = 46). Average clutch 
size at Hillsdale was 5.88 ± 1.81 SD (range: 4–9) and 4.6 ± 1.07 
SD (range: 3–7) at Camp Shelby. Incubation time for all eggs (N 
= 36) averaged 81.00 ± 3.36 days (range: 76–89), with a Hillsdale 

Fig. 3. Rye grass (Lolium sp.) planted to supplement the commercial 
diet and encourage natural foraging behavior.

Fig. 4.  Outdoor enclosures used for acclimation and observation of 
burrowing behavior at the University of Southern Mississippi’s Lake 
Thoreau Environmental center.

Fig. 5. A hatchling tortoise with transmitter from earlier Nature Con-
servancy research.  The modified transmitters for this project had an 
antenna protruding from the middle of the transmitter so it would 
not have to be bent to face posteriorly.  Pulse rates were reduced as 
well in order to extend the lifespan of the transmitter. 
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hatching success of 46.8% (22/47) and 30.4% (14/46) for Camp 
Shelby. While a total of 36 tortoises hatched, three died within 
a day of hatchling, another perished in April 2011 after flipping 
over under its basking lamp, and one tortoise never developed 
full function of its rear legs, leaving 31 individuals that were 
eventually released. While we found no significant differences 
in growth rates between captive-reared tortoises from the 
high and low recruitment sites, captive tortoises (both sites 
combined) grew at faster rates than wild tortoises of the same 
age that were released directly after hatching and monitored 
via telemetry (Table 1). Although G. polyphemus are most likely 
capable of sperm storage, as documented in G. agassizii (Palmer 
et al. 1998; Pearse and Avise 2001), we assumed single paternity 
for each clutch and accounted for clutch effects using a blocked 
ANOVA. Even under this level of analysis, all variables of growth 
in the captive tortoises remained significantly greater than the 
wild tortoises: final CL (F

1,17.3
 = 176.141, p <.0001), final PL (F

1,17.1
 = 

178.271, p <.0001), final mass (F
1,18.5

 = 133.471, p < .0001), and 
mass gain per day (F

1,18.7
 = 151.054, p <.0001). The wild tortoise 

data, collected by M. Hinderliter and J. Lee (unpubl. data), also 
shows that our captive-reared tortoises at two years of age were 
greater in size than two of the only known wild hatchlings still 
alive seven years after release (CL = 77.48 and 89.61 mm; PL= 
70.96 and 82.59 mm; mass = 129.57 and 160.67g).

From outdoor enclosure observations, the time required 
for two-year-old G. polyphemus (N = 30) to construct burrows 
deep enough to cover the entire body ranged from 1 to 21 days 
with an average of 7.1 days (SD = 5.86). One two-year-old Camp 
Shelby tortoise remained in a pallet burrow (a shallow burrow or 
depression where the tortoise is still exposed) during the entire 
51 day trial. These burrows were dug much quicker than those 
dug by a group of 2011 hatchlings (N = 26) that were placed 

directly into the enclosures where burrowing times ranged from 
5 to 71 days, with an average of 23.2 days (SD = 17.4). We found 
a strong correlation between burrow depth and burrow length 
(Spearman rank correlation: r

s
 = 0.47, p < 0.0001, N = 30; Fig. 6), 

burrow depth and mass (r
s
 = 0.32, p = 0.001, N = 30; Fig. 7) and 

burrow depth and carapace length (r
s
 = 0.25, p = 0.005, N = 30; 

Fig. 8). 
At Camp Shelby, one year after release and long after 

transmitters ceased functioning, The Nature Conservancy staff 
found that 90% (9/10) of the Camp Shelby captive hatchlings that 
had transmitters were still alive and all but one individual had 
stayed within 40 m of the release site. One of the Camp Shelby 
hatchlings went missing for several weeks and was assumed to 
have been lost due to predation or transmitter failure. However, 
after changing out receivers it was rediscovered, having traveled 
over 250 m from the release site before digging a burrow. At 
Hillsdale, five tortoises with transmitters were lost within a day 
of release due to depredation by what appeared to be a domestic 
dog (based on the size of the canine tracks left near the excavated 
burrows). After three months at Hillsdale, only two of the 
remaining five tortoises with transmitters could be accounted 
for; two were lost to depredation by a small mammal and the 
third possibly due to transmitter failure.   

Discussion.—This husbandry protocol was initially designed 
to facilitate controlled investigations on the effects of stress on 
behavior and growth rates in hatchlings. In terms of producing 
tortoises for captive research and/or release with a very high 
survival rate, this protocol requires minimal materials for set 
up and is fairly low effort in terms of husbandry-related tasks. 
However, there are some caveats that may differ for others using 
this protocol. We chose a 29.3°C incubation temperature to 
ensure an equal sex ratio in our captive population so the effects 

table 1. Comparison of two-year-old captive and two-year-old wild* Camp Shelby tortoises.  CL = carapace length, PL = plastron length.

  Captive-reared Wild t-test

  N Mean SD N Mean SD t-value df p

Final Mass (g) 31 203.87 45.8 20 53.32 6.58 14.57 49 < 0.0001

Final CL (mm) 31 97.18 8.37 20 62.25 3.59 17.6 49 < 0.0001

Final PL (mm) 31 95.39 8.31 20 60.19 3.87 17.7 49 < 0.0001

Mass per day (g) 31 0.242 0.06 20 0.021 0.006 15.45 49 < 0.0001

* = Tortoises that hatched in captivity, were outfitted with radio transmitters, released afield shortly after hatching, and tracked via radio telemetry for two years 
(at which time measurements reported below were taken).

Fig. 6. Burrow depth and length after 51 days in an outdoor enclosure 
before release.

Fig. 7. Tortoise mass and burrow depth after 51 days in an outdoor 
enclosure before release.
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of stress could be assessed in both sexes while eliminating the 
potential effects of temperature on stress response, growth 
rates, incubation period, and possibly behavior. However, if this 
protocol is to be used for head-starting programs, temperature 
optimums for either male (28°C) or female (31°C) G. polyphemus 
should be used since wild clutches of turtles are most often 
unisex (Vogt and Bull 1984; Limpus et al. 1993; Janzen 1994) 
and incubation at pivotal temperatures can result in intersexed 
hatchlings, as demonstrated in European Pond Turtles (Emys 
orbicularis; Pieau et al. 1998). When compared to typical males 
and females, little is known about the fecundity of intersexed 
individuals and this could negatively impact head-starting 
programs. Incubation temperatures in head-starting programs 
should also be considered when an equal number of males and 
females are desired or when producing more of one sex would 
be advantageous for the program. Vogt (1994) suggested that 
females are the limiting resource in turtle reproductive output 
considering that males can mate with multiple partners, and 
recommends a minimum of 6–8 and perhaps as many as 20 
females to be released for every male.

This technique for rearing G. polyphemus hatchlings in an 
indoor setting is simple, utilizes affordable and readily available 
equipment, and requires minimal human contact with tortoises 
which can reduce stress and possibly encourage natural 
behavior. Although a single visit per day is all that is required for 
daily feeding, dishwashing, and wellness checks, one problem 
encountered was when the tortoises would occasionally flip 
onto their backs when attempting to climb the side of the tub. 
In most instances the tortoise would right itself, but sometimes 
tortoises would have to be righted during morning feedings. The 
only mortality encountered in two years of captivity occurred 
when a tortoise flipped over underneath its basking lamp and 
overheated. To reduce basking lamp mortality, an additional 
wellness check may be necessary in the afternoon.  

How captive-reared hatchlings are released into the wild 
may need careful consideration with respect to the habitat 
individuals are released into. When releasing translocated adult 
tortoises, soft releases where tortoises are penned for up to 12 
months can increase site fidelity and survival by discouraging 
long distance roaming (Tuberville et al. 2005) and decrease the 
likelihood of predation and road mortality. With head-started 
tortoises this technique may be unnecessary, as their small size 
limits them from roaming long distances. Also, in the case of our 
two year old tortoises, most established burrows within seven 
days of being transferred to our acclimation pens and less than 
three days at the release sites. A drawback of soft releases, which 

was experienced at the Hillsdale site, is that they concentrate 
individuals in a small area, making them more vulnerable to mass 
predation. Despite all of the juveniles having dug burrows, half 
of the juveniles at Hillsdale were predated by a single domestic 
dog within a day of the enclosures being removed. An alternative 
to the soft release is a hard release, where juveniles are directly 
released at the burrows from which they were collected as eggs. 
This technique would eliminate concentrating tortoises in a 
few enclosures, instead scattering smaller clutch groups back 
to their respective burrows of egg origin. This should reduce the 
likelihood of a mass predation event by a single predator, and 
there would not be a fenced structure to draw the unwanted 
attention of potential predators and humans.  

Our behavior and growth research required the tortoises to be 
kept in captivity for two years. With the sizes reached after just 
one year in captivity, it may not be necessary to keep them any 
longer than one year. If the objective of the project is to overcome 
the 90% juvenile/hatchling mortality rate found in first year 
juveniles and/or head-starting a larger quantity of individuals, 
then retaining juveniles for one year may be sufficient. One 
of us (JL) is currently running a head-start program at Camp 
Shelby and will be releasing one-year old G. polyphemus in 2016 
that were raised using this protocol. By captive rearing indoors, 
tortoises can attain a large size in a relatively short period of time, 
as they gain at least an extra five months (November–March) of 
foraging and growth over wild G. polyphemus and individuals 
head-started in outdoor enclosures. The increased size reduces 
the chance of predation by smaller predators and can decrease 
the time required to reach sexual maturity since sexual maturity 
depends on size rather than age (Iverson 1980; Landers et al. 
1980). At the time of release, the two-year old captive tortoises in 
the present study were equal in size to 5–7 year old wild juveniles 
at Camp Shelby (Hinderliter and Lee, unpubl. data), which 
suggests the time required to reach sexual maturity could be 
reduced by as much as five years. Additionally, although outdoor 
enclosures may offer protection from many predators, pesticides 
have to be applied to control fire ants, and some predators 
still manage to get into the enclosures (e.g., a juvenile Crotalus 
adamanteus found in an outdoor enclosure at Camp Shelby). The 
Camp Shelby enclosures also required yearly prescribed burning 
of the vegetation to maintain suitable groundcover for foraging 
and for sustaining an open understory. The risks of burning the 
enclosure vegetation not only increased the potential for wildfires 
outside the enclosure and enclosure damage, but also increased 
the risk of tortoise fire mortality. Exposure to excessive heat, cold, 
and drought can also increase mortality in outdoor head-start 
enclosures. 

In conclusion, our captive rearing protocol was able to 
produce larger juveniles with the ability to build sufficient 
burrows and promoted juvenile survival in the wild. Around 
Camp Shelby, wild hatchlings were often observed seeking 
shelter under leaves, logs, or in shallow pallet burrows that 
offered limited protection. All of the released captive-reared two-
year-old tortoises were able to dig burrows within two days at 
the Camp Shelby site. This suggests that larger captive tortoises 
may be more adept at digging burrows deep enough to protect 
themselves from extreme temperatures, predators and wildfires, 
in contrast to recent hatchlings which may be unable to dig 
quality burrows (especially in soils with a high clay content). 
Wild hatchling burrows are often found beneath clumps of grass, 
logs and woody debris, which offer little protection from extreme 
temperatures, fires and predators. If feral dogs and coyotes are 

Fig. 8. Tortoise carapace length and burrow depth after 51 days in an 
outdoor enclosure before release.
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present, only adult burrows appear to be deep enough to escape 
predation.
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ANURA — FROGS

RANA SYLVATICA (Wood Frog). CLUTCH SIZE MEASUREMENT. 
Obtaining total counts of eggs or larvae within ranid egg masses 
can be challenging due to the three-dimensional structure of egg 
masses and high numbers of eggs and larvae. Nevertheless, her-
petologists are occasionally faced with this daunting task when, 
for example, determining annual female reproductive output or 
the proportion of fertilized eggs per mating. Several methods 
are currently used to count exact numbers of eggs and larvae 
within ranid egg masses, each suitable for different applications 
(Browne and Zippel 2007. ILAR J 48:214–234). The Displacement 
method provides estimates (but not exact counts) of total egg 
numbers and cannot be used to count larvae. The Image Analysis 
and Direct Counting methods can provide exact counts of both 
eggs and larvae but require chemical egg gel dissociation and can 
be very tedious (e.g., hand-counting larvae dropped from the tip 
of a pipette). Finally, “flattening” methods have also been used 
for ambystomatid and ranid egg masses, which involve photo-
graphing or counting egg masses that are pressed between grid-
ded glass plates (Harris 1980. Copeia 1980:719–722) or food stor-
age containers (Karraker 2007. Herpetol. Rev. 38:46–48); however, 
the grid lines themselves can obscure some eggs or embryos. In 
addition, “flattening” methods cannot be used to count larvae. 

Here, I describe an alternative method of counting 
Rana sylvatica eggs and larvae that does not involve egg gel 
dissociation or a gridded press. Rana sylvatica egg masses may 
contain up to 2000 eggs, and therefore direct quantification can 
be challenging. I used white miniature ice cube trays (Cubette 
Ice Trays 180, China) as a tool to count these large egg masses 
and hatched larvae. To count eggs and embryos within an egg 
mass, I cut small sections and gently rolled them over the ice 
cube tray. By pressing a finger lightly over an egg mass section, 
eggs can be separated into the ice cube tray’s cells and viewed 
as a single layer. Each cell of the tray held up to seven eggs. Eggs 
were easily visible (Fig. 1), which facilitated rapid counting using 
a mechanical tally counter. Alternatively, eggs in the ice cube tray 
can be photographed and digitally counted using ImageJ. The 
ice cube tray method eliminates the problems associated with 

grid lines and does not require chemical egg gel dissociation to 
spread the eggs in a single layer. The contrast between the dark 
embryos and white tray also permits the approximate staging of 
embryos, with or without a hand lens. 

The ice cube tray method can also be used to rapidly count 
larvae. Rana sylvatica larvae were distributed among the cells of 
the tray using a plastic disposable pipette with the tip widened 
or larvae were gently poured from a small specimen cup. Up to 
six newly hatched larvae can be easily counted per cell. When 
counting by hand, this method is superior to dropping larvae 
from a pipette because of the increased accuracy due to the ease 
of counting, as counts can be performed by counting larvae from 
left to right in each cell of every row. The ice cube tray method 
may also be preferred when performing digital larval counts 
because clumping of larvae can be prevented by adjusting the 
larval density in individual cells using a pipette, thus providing 
a more useful photograph for digital analysis. I reared larvae 
that were counted using this method to metamorphosis in the 
laboratory; mortality rates for these larvae were low and did not 
differ from those that were not counted using this method. 

All procedures adhered to national and international 
standards on animal welfare and were compliant with the legal 
requirements of the United States and the Institutional Guidelines 
of Penn State University (IACUC permit numbers 42015 and 
33346). Animal collection was permitted by the Pennsylvania 
Game Commission (NC-028-2012) and the Pennsylvania Fish 
and Boat Commission (Scientific Collector’s Permit 483 Type 1).

LINDSEY SWIERK, 208 Mueller Laboratory, Department of Biology, 
Penn State University, University Park, Pennsylvania 16802, USA (e-mail: 
lindseyns@gmail.com). 

TESTUDINES — TURTLES

PYXIS ARACHNOIDES ARACHNOIDES (Common Spider Tor-
toise). EGG SHELL REPAIR. All turtles are oviparous, producing 
pliable, hard-expansible or brittle egg shells (Ewert 1985. In Gans 
et al. [eds.], Biology of the Reptilia Volume 14: Development A, 
pp. 75–241. John Wiley and Sons, Inc, New York). The functions 
of the egg shell are to protect, allow adequate gas and water 
exchange, and serve as a mineral reservoir for the developing 
embryo (Palmer and Guillette 1991. In Deeming and Ferguson 
[eds.], Egg Incubation: its Effects on Embryonic Development in 
Birds and Reptiles, pp. 29–46. Cambridge University Press, Cam-
bridge). In captivity, brittle or hard-shelled reptile eggs can be 
cracked or broken during oviposition or shortly thereafter. Dam-
aged eggs can be a result of poor nesting sites (Kohler 2005. Incu-
bation of Reptile Eggs. Krieger Publishing Co., Malabar, Florida) 
or improper handling when retrieving them (Gurley 2003. Keep-
ing and Breeding Freshwater Turtles. Living Art Publishing, Ada, 
Oklahoma. 300 pp.). Additionally, changes in humidity during 
incubation can cause an egg to swell and crack (Packard 1994. In 

Fig. 1. Rana sylvatica eggs prepared for counting using the ice cube 
tray method.
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Murphy et al. [eds.], Captive Management and Conservation of 
Amphibians and Reptiles. SSAR, Ithaca, New York; Gurley 2003, 
op. cit). 

Several methods to repair reptile egg shells have been used 
in both zoological institutions and private collections, and 
discussed openly on internet forums. These include the use 
of super glue, freezer tape, vinyl patches, paraffin wax, skin 
glue, Neosporin® (Johnson and Johnson Consumer Inc., New 
Brunswick, New Jersey), petroleum jelly, clear plastic sandwich 
bags, and tea bag fabric. Published accounts include the 
repair of Morelia viridis eggs with melted paraffin or the use 
of a conspecific’s egg shell (Maxwell 2005. The More Complete 
Chondro. ECO Herpetological Publishing and Distribution, 
Rodeo, New Mexico. 317 pp.), a Varanus acanthurus brachyurus 
egg repaired with a piece of a V. tristis egg shell (Adragna and 
Madden 2009. Biawak 3:144–145), a V. beccarii egg sealed with 
hot wax (Fischer 2012. Biawak 6:79–87), and a V. prasinus egg 
repaired with tissue adhesive (Davis 2014. Biawak 8:39–42). 
Three Dracaena guianensis eggs that ruptured during incubation 
at the San Diego Zoo were repaired with Tegaderm™ (3M Inc., St. 
Paul, Minnesota), a transparent clear dressing (R. Walton, pers. 
comm.). Chelonian eggs have been repaired with surgical tape, 
Neosporin® (Gurley 2003, op. cit.), and plastic wrap (McKeown 

1997. Vivarium 8[5]:6–7); Geochelone nigra eggs have been 
repaired successfully using tissue glue (C. Adams, pers. comm.).

A Pixys arachnoides arachnoides at the Smithsonian National 
Zoological Park laid a single egg in August 2014, followed by a 
second in September and a third in November of the same year. 
These eggs were incubated at 28°C in a 2:1 substrate mixture of 
vermiculite and water by weight. After four weeks, each egg was 
gradually cooled over a few weeks to 15.5°C where it remained 
for six weeks before being gradually warmed back up to 28°C for 
the remainder of its incubation. A large lateral crack in the shell 
of the third egg was first noticed on 16 March 2015, one month 
after warming the egg back up to 28°C. The crack continued to 
expand as the embryo developed, and eventually resulted in the 
rupture of the shell membrane on 20 April. Fluid began to leak 
from the egg and blood vessels were apparent in the distended 
membrane (Fig. 1). 

At this time, the egg was repaired using the egg shell from a 
hatched Rhacodactylus leachianus. This shell was soaked in 
warm water to regain its pliability and disinfected with a 10% 
bleach solution. Once disinfected and rinsed repeatedly, the shell 
was soaked in AmQuel® (Novalek Inc., Hayward, California), 
an ammonia detoxifier, and then thoroughly rinsed again with 
water. Once dried, a piece of the R. leachianus shell was cut with 
scissors and rubbed with paper towels to remove any loose shell 
membrane remaining. New Skin Liquid Bandage® (Medtech, 
Jackson, Wyoming) was applied with a brush to seal the edges 
of the crack where the egg membrane was not protruding and 
to attach the R. leachianus egg shell directly over the distended 
membrane (Fig. 2). 

Approximately three hours after the repair, the egg began 
sweating and a strong odor from the New Skin Liquid Bandage® 
was apparent. For these reasons, the egg incubation container 
was vented daily; an increase from once a week. Although the 
egg stopped sweating within 24 h, the smell of the adhesive 
persisted throughout the remainder of incubation. On 9 June 
2015, after 215 days of incubation, the hatchling pipped the egg 
shell above the repaired section. By the following day the tortoise 
had made no progress and was manually assist-hatched in order 
to assess its condition. Upon examination, the tortoise had an 
open umbilicus, and was kept in the incubator on unbleached 
paper towels and treated daily with Nolvasan (Chlorhexidine: Fort 
Dodge Laboratories, Fort Dodge, Iowa) for four days, at which 
point the plastron had fully healed. This hatchling weighed 10 g; 
for comparison, the egg laid in September incubated for 244 days 
and the hatchling weighted 12 g. 

Although the origin of this crack is unknown, it is suspected that 
the egg was either damaged during oviposition or became cracked 
as a result of some aspect of the incubation method (humidity and/
or temperature). This eggshell repair method proved successful in 
this instance, allowing the continued development of the embryo. 
The strong odor of the New Skin Liquid Bandage® was concerning 
and may be avoided by using other forms of adhesive.

LAUREN AUGUSTINE (e-mail: Augustinel@si.edu) and ROBIN SAUN-
DERS, Smithsonian National Zoological Park, 3001 Connecticut Ave. NW 
Washington, DC 20008, USA (e-mail: Saundersr@si.edu).

SQUAMATA — LIZARDS

CALOTES VERSICOLOR (Garden Lizard). AGGRESSION. Aggres-
sive behavior has been studied in a wide range of animal taxa 
(Maher and Lott 1995. Anim. Behav. 49:1581–1597; Calsbeek and 
Sinervo 2002. Oecologia 132:468–477). Aggression in lizards has 

Fig. 1. Distended membrane of a Pixys a. arachnoides egg prior to 
repair on 20 April 2015.

Fig. 2. Pixys a. arachnoides egg repaired with a section of Rhacodac-
tylus leachianus egg shell.
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been associated with territorial defense (Sheldahl and Martins 
2000. Herpetologica 56:469–479), and between males especially 
during the breeding season (Archer 1988. The Behavioral Biol-
ogy of Aggression. Cambridge University Press, Cambridge. 272 
pp.), and it is evident in different forms such as advertisements 
using visual displays to physical contact (Martins 1994. In Vitt 
and Pianka [eds.], Lizard Ecology: Historical and Experimental 
Perspectives, pp. 117–144. Princeton University Press, Princeton, 
New Jersey). However, in some circumstances, agonistic behav-
ior results in combat between opponents; this behavior can be 
costly for individuals because of resulting physical injury. The 
intensity of aggression by territory owners against intruders may 
vary in accordance with available resources in the habitat for re-
treat sites from predators, food, and mates ( Leuck 1995. Herpe-
tol. Monogr. 9:63–74; Bradbury and Vehrencamp 2011. Principles 
of Animal Communication, 2nd ed. Sinauer Associates, Sunder-
land, Massachusetts. 697 pp.). Aggressive behavior in anoles and 
agamids involves a variety of visual displays, such as headbobs, 
push-ups, dewlap or gular extensions, and lateral body compres-
sion which can advance to physical contact (Jenssen 1977. Amer. 
Zool. 17:203–215; McMann 2000. Anim. Behav. 59:513–522; Pa-
terson 2002. Herpetologica 58:382–393; Perry et al. 2004. Anim. 
Behav. 67:37–47; Ammanna et al. 2013. Anim. Biol. 63:47–58). 
Here, I report for the first time a case of aggressive behavior ob-
served in a female agamid lizard Calotes versicolor under captive 
conditions. 

This female was hatched in the laboratory within a group of 
15 hatchlings (2 males and 13 females). The hatchlings measured 
25.11 ± 0.42 mm SVL ± SE and 44.36 ± 1.12 mm in tail length ± 
SE) and the body mass ± SE was 470.43 ± 12.53 mg. Sex of the 
hatchlings was recorded on day 4 by protrusion of the hemipenes 
as per Harlow (1996. Herpetol. Rev. 27:71–72). The hatchlings 
were placed in a glass terrarium 60 × 30 × 30 cm (L × W × H) with 

a 2-mm deep sandy substrate layer and a wooden structure for 
perching. The hatchlings were provided with food consisting of 
termites and silk moth larvae. Though the food was supplied 
ad libitum, the hatchlings began dying day by day and some of 
them were found injured and later died. Five females survived 
for one month. Among these five, the tails of four were observed 
becoming shorter in length. A single female in the group was 
observed chasing and eating the tails of other individuals without 
killing them. 

This dominant female was always found at the top of the 
perch provided in the cage displaying aggressive behaviors such 
as push-ups and gular extensions. The dominant female attained 
maturity (83.48 mm SVL, tail length 141 mm) and was shifted to a 
new terrarium with an adult male of 115 mm SVL. The female did 
not attack him nor was any aggression observed. The remaining 
females with broken tails had the following measurements (SVL/
TL, in mm): 70.8/35.66, 82.83/68.25, 74.06/60.64mm. 

Tails in lizards are involved in diverse functions such as 
balance, fat storage, and mating (Ali 1949. Proc. Ind. Acad. Sci. 
32:87– 95; Robinson et al. 1970. Mariorana 1977; Vitt et al. 1977. 
Ecology 58:320–337; Schall and Pianka 1978. Am. Nat. 115:551–
566). The directed caudal attacks by the dominant female may 
have been intended to damage the tails of conspecifics in her 
group in order to suppress her siblings or as a sort of territory 
guarding behavior to access the food and basking site in the area 
provided. Further observations are needed from field studies to 
determine if such behaviors occur in their natural habitat. 

VEENA H. F. AMMANNA, Department of Zoology, Karnataka State 
Women’s University, Vijayapur -586101, Karnataka, India; e-mail veenhon-
or@gmail.com. 
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History and Fate of a Troubled Reptile Zoo:  
The Long Island Reptile Museum 

For the herpetological enthusiast, New York City and the 
surrounding area are home to many zoological and educational 
facilities where live reptiles and amphibians can be viewed on 
public display. In addition to a suite of museums and nature 
centers, the region is home to several AZA accredited zoological 
parks and aquariums with living herpetological collections. With 
the exception of some of the larger zoos, particularly the Bronx, 
Central Park, and Staten Island Zoos, most of these facilities have 
maintained relatively small reptile and amphibian collections 
comprised predominately of native or common pet-trade species. 
The Long Island Reptile Museum, a for-profit herpetological 
exhibition which closed in 2004, was unique in this regard, as it 
displayed an extensive collection of live reptiles and amphibians 
that rivaled that of many North American zoos at the time, and 
saw tens of thousands of visitors from the greater metropolitan 
area each year. These attributes, coupled with a troubled history 
that may be unfamiliar to herpetological enthusiasts outside of 
New York, make the Long Island Reptile Museum a noteworthy 
facility for fanciers and historians of zoo herpetology. 

In this account, I provide a detailed overview of the history 
and fate of the Long Island Reptile Museum compiled from 
interviews conducted with former staff members and volunteers, 
salvaged museum records, published reviews, travelogues, and 
newspaper reports, and my own personal experiences and 
reflections as a former reptile keeper of the facility. Documented 
herein are many of the challenges, hardships, and problems 
faced by the facility and its staff during its brief existence. 

eaRly histoRy and speciFications

Privately owned and directed by a commercial real estate 
developer and exotic bird breeder, the Long Island Reptile 
Museum (hereafter LIRM) opened its doors in July 1995 to much 
acclaim (Sutton 1997). Strategically situated in Hicksville, Long 
Island, New York—centrally located in Nassau County (with more 

than 1 million residents at the time of its opening) and just 18 km 
from the New York City border, the museum quickly became a 
popular destination for residents and tourists of the greater New 
York City area. 

Retrofitted inside an existing two-story building once 
occupied by a five and dime store, the LIRM was immense by zoo 
reptile house standards, with allegedly 27,000 square feet (2,508 
m2) dedicated to exhibit space. A large fiberglass sculpture of a 
Jackson’s Chameleon (Trioceros jacksonii) in the parking lot and 
the fluorescent green exterior of the building (painted this color 
in the latter half of its existence) made the museum a familiar 
and near-unavoidable landmark to passing motorists on Route 
107 and travelers on the heavily-commuted Long Island Railroad 
which ran on elevated tracks adjacent to the building. Inside, the 
museum featured an extensive exhibit area, a gift shop, a pet shop 
that sold live reptiles, amphibians, invertebrates, and supplies, and 
a cafeteria and concessions area that seated around 60 visitors. 

The museum was open seven days a week, and welcomed 
visitors from the general public, schools, scout groups, senior 
citizen and religious groups, and summer camps. Off-site 
outreach programs, traveling educational presentations, and 
local television network appearances were also delivered with 
regularity. General admission to the museum included a self-
guided tour through both floors of exhibits, access to a supervised 
petting area where visitors could handle select tortoises, lizards, 
and snakes under the supervision of a docent, and hourly films or 
live animal presentations in the museum’s theater. The museum 
also became a popular destination for children’s birthday parties, 
with sometimes two or three parties being held simultaneously 
just to meet the demand on weekends. 

Staffing.—Estimates suggest that the LIRM employed close 
to 100 workers over its history. Excluding part-time guides, 
birthday party hosts, maintenance staff, and gift shop workers, 
three to seven keepers typically made up the animal husbandry 
staff at any given time. Beyond providing daily husbandry and 
maintaining exhibits, keepers were also responsible for delivering 
educational programming, museum tours, and public outreach. 
A variety of volunteers ranging from high school students to 
adult retirees assisted with diet preparation and various other 
husbandry-related tasks. On weekends, keepers conducted 
live animal demonstrations in the theater which occasionally 
featured venomous reptiles including rattlesnakes, cobras, and 
helodermatids.
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Fig. 1. Promotional brochure for the Long Island Reptile Museum (LIRM).
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Exhibits.—The museum’s two floors of exhibit space featured 
approximately 170 exhibits ranging in size from small 100 × 100 
× 100-cm (L × W × H) cubicles to spacious 6 × 4 × 4-m walk-in 
enclosures. The largest of these exhibits featured professionally 
fabricated naturalistic elements including rock escarpments, 
boulders, trees, temple ruins, and waterfalls (Fig. 1). Other large 
walk-in enclosures were constructed of glass panels and relied 
instead on natural tree limbs, branches, and rocks as furnishings 
and decoration. Smaller cubicle enclosures made up the majority 
of the museum’s exhibits, and were arranged in double-tiered 
rows. Glass aquaria of various dimensions were also incorporated 
into wall units throughout the first floor’s exhibit area. 

Some of the larger exhibits on the first floor of the museum 
featured skylights, although it is unlikely that they were constructed 
from a UVB-transmissive material. Several small prep rooms with 
sinks, hoses, and storage spaces were located throughout the 
museum, and were also where pumps and filtration units for some 
of the larger exhibits were concealed. Despite the expansive area 
dedicated to exhibits, a proper quarantine room and off-exhibit 
holding areas were not incorporated into the facility’s design. A 
makeshift quarantine room was eventually established in a back 
room on the second floor around 2002, but lacked many of the 
requirements needed to properly accommodate, quarantine, 
and acclimatize newly acquired or compromised animals such as 
running water and wastewater drains. 

Collection.—The LIRM spared no expense assembling a 
diverse and impressive collection of reptiles and amphibians, 
rivaling that of the nearby Bronx Zoo in terms of both the number 
of species kept and total specimens displayed. Moreover, with 
very limited off-exhibit space, the museum probably displayed 
one of the largest captive collections of reptile and amphibian 
taxa in the country at the time. With the museum’s records likely 
discarded upon its closure, it is impossible to know the exact 
number of species and individuals maintained; however, it can 
be confirmed from salvaged personal records, photographs, and 
recollections from former keepers and volunteers that at least 224 
species of reptile (representing 35 families; Table 1) and 38 species 
of amphibian (representing 14 families; Table 2) were maintained 
between 1995 and 2004.

Varanid lizards made up an important component of the col-
lection, with a total of 27 species displayed over the museum’s 
history. Noteworthy specimens included a melanistic form of 

Varanus salvator, V. varius, V. cumingi, V. bengalensis, V. prasinus, 
and V. macraei, as well as a large V. salvator that measured close 
to 3 m in total length (Fig. 2). The LIRM was also one of the first 
facilities in the United States to display V. melinus and V. yuwonoi 
in captivity following their formal descriptions in the late 1990s. 
Other noteworthy lizard taxa included Ctenosaura conspicuosa, 
Sauromalus varius, Dracaena guianensis, Shinisaurus crocodilu-
rus, Tiliqua rugosa, Cyclura cornuta, C. nubila, and C. nubila × 
lewisi and C. lewisi × nubila caymanensis hybrids.

Typical of most public reptile exhibits, several large 
constrictors were prominently displayed including a five-meter 
long Eunectes murinus and several large Python bivittatus and 
Malayopython reticulatus. Python molurus, Malayopython 
timorensis, Morelia boeleni, M. amethestina, and several other 
pythonids (23 species total) and boids (16 species total) were 
also kept, as well as at least 13 species of colubrids, most notably 
Drymarchon couperi.   

Two adult male Aldabrachelys gigantea weighing over 90 
kg each were housed together with several adult Geochelone 
sulcata, Stigmochelys pardalis, and occasionally Iguana iguana 
in an open pit enclosure in the museum’s central petting area 
(Fig. 3). Several smaller tortoises including Chelonoidis petersi, 
C. carbonaria, and C. denticulata were also displayed in various 
exhibits. As many as 20–30 aquatic turtles representing several 
native and exotic species were housed together in a large 
waterfall-fed pond adjacent to the venomous snake collection 
towards the exit of the exhibit hall.

A fairly large venomous collection included both venomous 
lizard species (Heloderma suspectum and H. horridum horridum) 
as well as several elapids and viperids including, but not limited 
to Ophiophagus hannah (including a 4.5-m individual), Naja 
sumatrana, N. haje, N. melanoleuca, N. kaouthia (including 
an albino specimen), Dendroaspis angusticeps, Bitis gabonica, 
B. arietans, Atheris squamiger, Vipera palaestinae, Bothriechis 
schlegelii, Agkistrodon piscivorous, A. contortrix, and at least 
four species of rattlesnakes: Crotalus horridus, C. atrox, C. 
adamanteus, and Sistrurus miliarius.

Four species of crocodilian were displayed, including 
an adult breeding pair of Alligator mississippiensis, as well 
as Caiman crocodylus, Paleosuchus palpebrosus, and P. 
trigonautus.

Dendrobatids (Dendrobates, Phyllobates, Epipedobates) were 
commonly displayed, as were several other terrestrial (e.g., Man-
tella spp., Discophus guineti, Pyxicephalus adspersus, Ceratoph-

Fig. 2. A large Varanus salvator measuring close to 3 m in total length 
arrived at the LIRM in poor physical condition, obese with extensive 
callouses on its feet and underbelly (most likely from being main-
tained on bare concrete). It only survived a few months. 
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Fig. 3. The central petting zoo area of the museum housing Aldab-
rachelys gigantea, Geochelone sulcata and Iguana iguana. 
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rys spp.), aquatic (e.g., Pipa pipa), and arboreal (e.g., Hyla spp., 
Agalychnis callidryas) anurans. Although a few species were kept, 
caudates were poorly represented in the collection.

The museum regularly purchased rare and unusual 
specimens from reptile dealers, breeders, and private collectors, 
whereas more common pet trade species such as Iguana 
iguana, Trachemys scripta elegans, Geochelone sulcata, Boa 
constrictor imperator, and V. niloticus were frequently acquired 
through donations or the surrendering of unwanted pets to the 
museum. Occasionally, some less-common species would get 
donated, particularly Asian box turtles of the genus Cuora (C. 
amboinensis, C. flavormarginata, and C. galbinifrons). While 
unwanted pet reptiles, particularly iguanas, Red-eared Sliders, 
and Boa Constrictors were sometimes abandoned in boxes on 
the doorstep of the museum at night, even in mid-winter, the 
museum received the majority of these animals by accepting 
them with an “adoption fee” upwards of US $150 depending on 
the species. At times, as many as 10 I. iguana were surrendered to 
the museum inside a month; at the behest of the owner, animals 
were rarely rejected or turned away.

In addition to reptiles and amphibians, the LIRM also 
maintained a large collection of live exotic insects and arachnids 
up until around 2001, when they were replaced with static 
displays of dinosaur and other extinct reptile fossils. 

Captive breeding.—Several reptile species were successfully 
reproduced at the LIRM, although repeat occurrences were 
uncommon. Lizard taxa bred on-site included Rhacodactylus 
leachianus, Shinisaurus crocodilurus, Physignathus cocincinus, 
Gehyra vorax, Chamaeleo calyptratus, Trioceros jacksonii, 
Eublepharus macularis, Tiliqua gigas, and Pogona vitticeps. 
The museum may have been the first facility to receive eggs 
from V. melinus in 1999, although no live hatchlings resulted. 
Viable eggs were also produced by Hydrosaurus weberi in 2002, 
but were discovered by keepers after they had been destroyed 
by ants. According to exhibit signage, the museum claimed to 
have been the first facility to breed R. leachianus in captivity in 
1998; however, the species had been bred more than a decade 
earlier by the Dallas Zoo in the mid to late 1980s (J. Murphy, 
pers. comm.). Offspring were produced from several boas 
and pythons including B. constrictor imperator, P. regius, and 
Epicrates cenchria. Chelonians bred onsite included Cuora 
flavomarginata, Chelydra serpentina, and G. sulcata. Although 
eggs had been received, it is unclear if Alligator mississippiensis 
was successfully hatched at the museum.

tRoubled histoRy

To say that the Long Island Reptile Museum experienced 
its share of problems over its brief history is perhaps a gross 
understatement. Many issues relating to the LIRM’s directorship 
and financial support, flawed exhibit design, and inability to 
retain experienced staff affected the health and welfare of its 
captives, and ultimately contributed to the demise of the facility 
after just nine years of operation. 

High staff turnover.—The museum experienced difficulty 
maintaining a consistent and qualified keeper staff. Although 
several qualified and experienced keepers were employed by the 
LIRM at various times, the bulk of the museum’s animal keepers 
were recent high school graduates or college students with limited 
experience with captive reptiles or knowledge of their biology; in 
many cases, keepers were hired out of nepotism by the museum’s 
owner. Low wages, inconsistent paydays and frustrating work 

conditions (see below) led to high turnover among staff, especially 
animal keepers. When experienced individuals did come along, 
they often did not last long. By default, novice keepers were 
sometimes left in charge of caring for rare or sensitive species, as 
well as venomous reptiles, large constrictors, monitor lizards, and 
crocodilians during “in between” periods without experienced 
keeper staff. High turnover also contributed to generally poor and 
inconsistent husbandry and accession records. 

Exhibit design.—Flawed exhibit design and construction at 
the LIRM directly impacted keepers’ abilities to properly care 
for specimens and service their enclosures. Little consideration 
of reptilian and amphibian biology appeared to have been 
taken into account in their design, leading to various health 
and welfare issues. For example, basking lights and other heat-
emitting fixtures were usually positioned at great distances from 
any potential basking surface, making it difficult or impossible 
for some captives to access appropriate temperatures for 
thermoregulation. Similarly, ultraviolet light fixtures, when 
offered, were also installed at distances too great for animals to 
receive any benefit from them. During colder autumn and winter 
months, substantial heat was lost to the large surface areas of 
the skylights in some of the larger exhibits, making it difficult 
to maintain appropriate thermal gradients inside. Open screen 
tops on most enclosures facilitated strong diffusion gradients 
and air flow, causing environmental conditions inside exhibits 
to equalize with the rest of the building. This created difficulties 
maintaining appropriate temperatures and humidity levels 
within enclosures, especially during the cold, dry winters of New 
York; inadequate humidity levels led to chronic dehydration in 
many species, and eventually gout in some cases (e.g., V. varius, 
Uromastyx aegyptia). 

Without an appropriate quarantine room or facility, the practice 
of accepting unwanted pet reptiles without proper veterinary 
screening and quarantine led to the transmission of parasites 
and pathogens to the collection. Snake mites (Ophionyssus 
natricis) were a regular scourge, and in 2003, an unidentified 
ulcerative dermatitis that was suspected of being introduced 
to the collection via a surrendered pet Iguana iguana spread 
through several herbivorous iguanid and agamid lizards including 
a Cyclura nubila × lewisi hybrid, C. cornuta, several I. iguana, a 
Ctenosaura similis, and a Uromastyx aegyptia. Stomatitis and 
upper respiratory tract infections were commonly encountered in 
larger constrictor species. In 2002, several keepers simultaneously 
became ill and were suspected of contracting giardiasis through 
contact with contaminated aquatic turtle water; Cyclemys dentata 
in the collection later tested positive for Giardia.

Many exhibits at the LIRM featured drainage plumbing. 
While pools in some of the larger enclosures featured their own 
direct drainage lines, smaller cubicle exhibits shared drainage 
plumbing, allowing wastewater from adjacent exhibits to 
occasionally back up into neighboring enclosures. This posed 
threats of cross-contamination and facilitated the spread of 
pathogens, particularly among aquatic and semi-aquatic turtles. 
Additionally, the generally undersized drain lines in both types 
of exhibits were incapable of handling large waste products or 
substrate particles, resulting in frequent clogs and breakage. 
Several drains eventually became unusable due to impenetrable 
clogs, and waste water had to be flushed out manually with 
siphons or sump pumps. 

The unusual layout of exhibits throughout the museum also 
presented challenges for maintenance and accessibility. Some of 
the entranceways to larger walk-in enclosures were too narrow to 
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allow for garbage cans, ladders and other equipment needed for 
cleaning and regular maintenance. Several walk-in exhibits were 
accessible only through other exhibits; in some cases requiring 
keepers to walk through two other exhibits to access a terminal 
enclosure. This presented safety issues for keepers when these 
exhibits housed large varanids or constrictors, as well as risks of 
cross-contamination between exhibits. 

Unlike most zoos that utilize rear-access doors for their reptile 
and amphibian exhibits which prevent the public from coming 
into contact with animals and potential zoonotic agents, most 
of the exhibits at the LIRM were designed to be front-opening, 
with the public viewing windows doubling as access doors. This 
space-saving design also included the museum’s venomous 
snake enclosures; their front-opening design and location just 
before the exit of the museum presented challenges for servicing 
enclosures during visitor hours and also posed potential safety 
and security risks for the general public. 

Financial support.—Although significant, the effects of staff 
turnover and poorly designed exhibits paled in comparison 
to the problems and hardships associated with the museum 
owner’s reluctance or inability to adequately fund the facility. 
In a telling premonition, monetary issues were apparent before 
the museum opened to the public, with various contractors, 
construction crews and exhibit builders walking out on the 
job due to nonpayment. There were also issues with paying 
utility companies; on one occasion during the winter before 
the museum officially opened, the building’s heat was shut off 
due to nonpayment, resulting in the deaths of several animals 
from hypothermia. As a temporary solution, electric space 
heaters were placed inside exhibits to keep their inhabitants 
warm during periods without natural gas service for heat (Fig. 
4). Payment issues with electrical and heating utilities continued 
throughout the museum’s history (see below).

Insufficient funding took a direct hit on keepers’ abilities 
to care for animals properly. Although not a problem initially, 
funding for animal diets became scarce, and keepers were 
eventually pressured to come up with alternative ways of 
feeding the collection which included asking local supermarkets 
for handouts of the previous day’s wilted or expired produce 
and obtaining live rodents for free through local research 
laboratories. Limited funding also affected the ability to 
purchase new materials and equipment such as mulch, sand, 
and other substrates, heating and lighting fixtures, handling 
equipment and maintenance supplies. Fluorescent UV lamps 
were often used beyond their intended lifespans, to where they 
were probably no longer emitting beneficial UV-B wavelengths.

Veterinary practices began refusing to see animals from 
the LIRM due to nonpayment or simply the museum owner’s 
reputation for nonpayment. In fact, over the course of just nine 
years, the LIRM went through around a dozen local veterinary 
practices, including all of the experienced reptile veterinarians 
on Long Island. The inability to receive veterinary support when 
needed, especially towards the end of the museum’s operation, 
further limited keepers’ options when it came to treating sick or 
injured animals in the collection. Similarly, given their expense, 
necropsies were rarely performed to establish a cause for death, 
making it difficult for keepers to learn from these experiences. 

The museum’s owner continued to accept unwanted pet 
reptiles even if there was not sufficient space to accommodate 
them, in an effort to collect the accompanying “adoption fee.” 
Curiously, when the museum became overwhelmed with 
surrendered iguanas, the owner would arrange shipments to 

dealers in Florida, who purportedly paid US $10–15 per iguana. 
It is difficult to imagine why anyone would pay money for large 
and particularly intractable iguanas (many of these animals were 
not tame or tolerant of human interaction) when thousands sit 
awaiting adoption in rescue groups throughout the country or 
roam free in southern Florida. Although their true fates were 
never revealed, some keepers suspected that they were being 
sold to food markets.

Investigation by the Turtle Trust.—Alerted to the conditions 
present at the LIRM, members from the UK-based Tortoise 
Trust visited the museum in December 2000 and prepared 
an extensive investigative report detailing the problems and 
inadequacies observed at the facility as well as recommendations 
for their remedy (Highfield and Gill 2000). Among their findings, 
Highfield and Gill (2000) called special attention to the quality 
of care being provided, the museum’s educational value, and the 
overall conservation message of the facility. In addition to several 
of the issues hitherto discussed including overcrowding, cross-
contagion, mites, and the use of open-topped enclosures which 
made maintaining appropriate climatic conditions difficult, 
Highfield and Gill (2000) noted outdated enclosure designs, 
the unnecessary mixing of unrelated species, inadequate UV 
exposure, and metabolic bone disease among several tortoises 
and iguanas in the collection (though these were likely specimens 
surrendered as adults by pet owners that were already afflicted). 
The educational focus of the museum was questioned since the 
conditions on display did not illustrate to the public what they 
considered to be proper reptile and amphibian husbandry. Also 
criticized was the conservation message of the facility, since 
many wild-caught reptiles and amphibians were offered for sale 
in the museum’s pet shop, as well as several species that are poorly 
suited for private collections including Geochelone sulcata, 
Python bivitattus, Iguana iguana, and Varanus salvator. Similar 
concerns about the condition of the facility and its husbandry 
were raised by Harris (2002) following a herpetological society 
visit to the museum in 2002.

Interestingly, the same conditions and inadequacies 
highlighted by Highfield and Gill (2000) and Harris (2002) went 
largely unnoticed or dismissed by the general public, including 
many reptile hobbyists. Herpetological enthusiasts frequently 
visited the museum from all over the United States, yet few 
noticed or raised concerns about its conditions; to the contrary, 

Fig. 4. A Varanus varius clings to an electric space heater placed in its 
exhibit during a period when the museum’s heat was shut off in mid-
winter due to nonpayment. 
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many offered their compliments and some even inquired about 
employment opportunities. An article appearing in Reptile and 
Amphibian Hobbyist magazine around the same time as Highfield 
and Gill’s (2000) investigative report praised the facility and the 
work that it was doing (Labenda 2000). This would suggest that 
many reptile and amphibian hobbyists are not familiar with 
sound husbandry practices or able to recognize signs of impaired 
animal health and welfare, which raises concerns about the 
quality of information available to the general pet reptile keeping 
community and the resulting standards of care they may be 
providing in their own collections.

Thefts and escapes.—Given the rarity of many specimens 
in the collection and the poor construction of some of the mu-
seum’s exhibits, animals were occasionally targeted and stolen 
from the LIRM by visitors, burglars, and possibly even employees 
and volunteers. Species stolen from the museum included Vara-
nus bengalensis, V. prasinus, Rhacodactylus leachianus, Sanzinia 
madagascariensis, Shinisaurus crocodilurus, and Heloderma su-

spectum; some, but not all were later recovered by law enforce-
ment officials (Sutton 1996; Lenkowitz 2002; Raferty 2002). 

Snake and lizard escapes were not uncommon at the LIRM, 
with some animals never recovered. Among the most notable 
escapes were a Naja kaouthia that escaped into the floorboards 
beneath the theater’s stage, a five-meter long Eunectes murinus 
that I almost stepped on in a dark hallway one morning after it 
had escaped from its enclosure the night before when a keeper 
failed to lock its exhibit door, and a Varanus melinus that was 
regularly spotted throughout the museum, even basking in 
morning sunlight filtered through the building’s skylights, but 
evaded capture for several weeks. Additionally, like many other 
zoo reptile buildings, the museum’s exhibit area and prep rooms 
were home to a sizeable breeding population of escaped (or 
intentionally released?) Tokay Geckos (Gekko gekko) which 
thrived on loose feeder insects and resident cockroaches. 
Nighttime herping forays for geckos and their eggs became a 
popular pastime of museum staff and volunteers.  

Snakebite.—Emergency responders were called to the 
museum on 28 December 1997 in response to its first and only 
venomous snakebite (Crowley 1997; Gearty 1997; McFadden 
1997; Miller et al. 1997). A 24-year old keeper was bitten on 
the hand and envenomated by a 1.2-m long Bitis gabonica as 
he reached into its enclosure to retrieve a water bowl by hand. 
The victim, who had allegedly been working at the museum for 
around two years, was airlifted by helicopter to Jacobi Medical 
Center in the Bronx, where he underwent a fasciotomy and 
required several vials of antivenom procured by the Bronx Zoo’s 
herpetology department. The keeper eventually recovered from 
the bite, but never regained full use of his hand. As a result of 
these injuries, he was later awarded US $1.6 million in damages 
by a Nassau County Supreme Court referee in 2003 (Anonymous 
2003). It is unclear, however, if such a payment was ever received 
by the victim.

closuRe

By 2002, the LIRM had fallen into a state of disrepair, with very 
little funding available to properly maintain its collection, pay 

table 1. Breakdown of the LIRM’s reptile collection by family (1995–
2004). Current taxonomic conventions based on Uetz (2014).
     
Order Suborder Family Number of 
   Species

Crocodilia Alligatoroidea Alligatoridae 4

Squamata Anguimorpha Anguidae 3

  Helodermatidae 2

  Shinisauridae 1

  Varanidae 27

 Gekkota Diplodactylidae 4

  Eublepharidae 2

  Gekkonidae 10

  Phyllodactylidae 1

  Sphaerodactylidae 1

 Iguania Agamidae 16

  Chamaeleonidae 5

  Iguanidae 16

 Lacertoidea Lacertidae 3

  Teiidae 5

 Scincomorpha Cordylidae 3

  Gerrhosauridae 2

  Scincidae 6

 Serpentes Boidae 16

  Colubridae 13

  Elapidae 6

  Natricidae 3

  Pythonidae 23

  Viperidae 13

Testudines Cryptodira Carettochelyidae 1

  Chelydridae 2

  Emydidae 8

  Geomydidae/Bataguridae 7

  Kinosternidae 2

  Platysternidae 1

  Testudinidae 8

  Trionychidae 2

 Pleurodira Chelidae 3

  Pelomedusidae 1

table 2. Breakdown of the LIRM’s amphibian collection (1995–2004) 
by family. Current taxonomic conventions based on Frost (2014). 
  
Order Suborder Family Number of 
   Species

Anura Archaeobatrachia Bombinatoridae 1

 Mesobatrachia Megophryidae 1

  Pipidae 2

 Neobatrachia Bufonidae 4

  Ceratophryidae 2

  Dendrobatidae 6

  Dicroglossidae 1

  Hylidae 9

  Leptodactylidae 1

  Mantellidae 3

  Microhylidae 2

  Ranidae 2

Caudata Salamandroidea Ambystomatidae 2

  Salamandridae 2
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its employees, and cover basic operational expenses. Faced with 
even less support from the owner, some keepers began meeting 
with local authorities from the Nassau County Society for the 
Prevention of Cruelty to Animals (SPCA) chapter and other rescue 
organizations, seeking assistance with removing animals in need 
of veterinary care and getting the museum closed. Despite these 
talks and knowledge of the museum’s conditions by the Nassau 
County SPCA (Healy 2003), nothing was accomplished and 
conditions continued to persist for another two years. Keepers 
were able to convince the owner to voluntarily release some 
turtles to local rescue groups in 2003; many of these animals 
required treatment for flagellates (Giardia sp. and Entamoeba 
sp.) and nematodes (Capillaria sp.). It was also later discovered 
that during this time a museum volunteer had been working 
as an undercover operative for an animal rights group and was 
secretly taking detailed notes and photographs of the museum’s 
conditions, the owner’s activities and whereabouts, and the work 
of its keepers, although this had no apparent effect on the closure 
of the museum or actions taken against it. 

Ironically, the LIRM was forced to close its doors to the public 
on 29 October 2004 by county officials not because of animal 
welfare concerns, but because of US $140,000 worth of building 
and fire code violations (Melago 2004a). After losing heat and 
electricity to the building several days later due to nonpayment, 
a small army of volunteers led by the Suffolk County SPCA and 
representing various agencies, organizations, and rescue groups 
including Turtlehomes.org and the International Fauna Society 
(IFS) descended upon the LIRM the evening of 2 November 2004 
to remove its living inhabitants as temperatures rapidly dropped to 
10°C inside the building (Melago 2004c,d; Winzelberg 2004). Due 
to a general lack of organization and oversight, several animals 
mysteriously disappeared from the premises that night without 
ever being inventoried. The 182 animals that were officially seized 
were distributed among several rescue groups in the tri-state area 
for temporary holding, with the majority of animals going to the 
IFS headquarters in Hauppauge, New York. When it was declared 
that the owner of the LIRM would not be taking the animals 
back, some were retained by the IFS for display at its short-lived 
Serpentarium in Riverhead, New York; others were adopted out 
or transferred to rescue organizations, and some of the more 
valuable specimens, including an adult pair of Varanus cumingi, 
were purportedly sold to the public. Many of the animals seized 
from the museum were in poor physical condition, requiring 
extensive veterinary treatment or euthanasia.

Coincidentally, the museum’s closure occurred just as its owner 
was in the process of developing a new, floating reptile zoo and 
aquarium in New York City that was to be permanently docked 
at South Street Seaport, a popular tourist destination in lower 
Manhattan. Architectural blueprints had already been drafted and 
construction of the facility had begun aboard the Cone Johnson, a 
decommissioned 72-m long ferry purchased from Galveston, Texas 
(Stewart 2003). Closure of the museum on Long Island and the 
negative publicity it generated, as well as the owner’s citation for 
misdemeanor animal neglect (Melago 2004b), essentially sealed 
the fate of this floating facility before it could come to fruition. 

The building housing the LIRM was razed the following year 
and replaced with a retail shopping center. 

discussion

Missed Opportunities for Research.—With such an extensive 
living collection that included many rare and poorly studied 

taxa, it is unfortunate that nothing was contributed by the 
museum’s staff to help advance understanding of their biology 
or husbandry through captivity-based behavioral research or 
the publication of keeping and breeding reports. For example, 
captive reproduction occurred in several species at the LIRM that 
had rarely been bred at the time (e.g., Rhacodactylus leachianus 
and Shinisaurus crocodilurus); in these cases, the museum 
missed out on contributing valuable information to what was 
then known about their biology, husbandry, and reproduction. 
Similarly, the museum also missed out on contributing case 
reports describing novel or unusual health issues and diseases 
such as the ulcerative dermatitis hitherto discussed as well 
as an unidentified viral infection that affected the museum’s 
Aldabrachelys gigantea. 

Financial Sustainability.—Many larger, accredited zoological 
institutions rely heavily on governmental subsidies, grants, 
bonds, endowments, corporate beneficiaries, and private donors 
for covering large parts of their operational expenses; others have 
branched out to include other revenue streams such as exhibit 
design to help cover these expenses (e.g., Peeling 2014). As a small 
for-profit entity, the LIRM relied solely on revenue generated 
from admission sales, educational programs, and birthday 
parties to cover its overhead. While the financial mismanagement 
and business practices of the museum’s owner undoubtedly 
played the greatest contributing role in the facility’s demise, 
it is difficult to imagine how the LIRM could have ever been 
financially sustainable even if it had been managed effectively. 
The sheer size of the facility and its associated operational 
expenses, particularly its monthly electrical usage and heating 
and cooling costs, should have rendered it cost-prohibitive from 
its inception. A smaller facility with a smaller collection could 
have conceivably met the same goals of the LIRM and reached 
the same number of visitors, while maintaining a much lower 
operational overhead. 

Preventing similar occurrences.—One of the most perplexing 
questions surrounding the history of the Long Island Reptile 
Museum is how could it have been allowed to persist for as long 
as it did given the many problems and animal welfare issues it 
experienced throughout its history? Where were the authorities? 
More importantly, what can be learned from the LIRM to prevent 
similar situations in the future?

First, although volunteer-based animal law enforcement 
agencies such as the Nassau County SPCA may be highly skilled at 
pinpointing and addressing welfare concerns among companion 
animals and domestic livestock, they do not appear as competent 
or knowledgeable in matters relating to reptiles and amphibians. 
This may stem from unfamiliarity with reptilian and amphibian 
biology and husbandry, a general unwillingness to pursue cases 
involving these taxa, or even a lack of authoritative power regarding 
the seizure of animals from privately-owned facilities. This latter 
point may explain why the Suffolk County SPCA (an actual law-
enforcement entity) was involved in the LIRM’S seizure rather 
than the local, volunteer-based Nassau County chapter. Increased 
training and educational opportunities supported by zoos, federal 
and state wildlife agencies, and non-profit organizations can help 
better equip law enforcement officials and related agencies with 
the knowledge and skills needed for identifying and addressing 
concerns of poor reptile and amphibian husbandry and welfare.

Second, with the exception of annual license renewals 
for displaying venomous reptiles and crocodilians through 
New York State’s Department of Environmental Conservation 
(DEC), the LIRM was exempt from oversight and regulation by 
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governmental agencies that monitor or regulate the keeping of 
certain wildlife groups in captivity such as the United States Fish 
and Wildlife Service (USFWS) and the United States Department 
of Agriculture (USDA). Although all facilities publicly displaying 
live mammals in the U.S. must be licensed as exhibitors through 
the USDA’s Animal and Plant Health Inspection Service (APHIS), 
which requires adherence to standardized husbandry practices 
and site inspections, no such regulatory system is in place for 
facilities displaying live reptiles and amphibians. Additionally, 
although many zoos and aquariums in North America belong 
to the AZA, a non-governmental organization that sets rigorous 
standards for animal husbandry, welfare, and education among 
its accredited member institutions, membership to the AZA is 
voluntary, and facilities displaying live animals are not required 
to join. Thus, problematic herpetological facilities like the LIRM 
can operate outside the jurisdiction of regulatory governmental 
agencies and oversight of zoo organizations, where suboptimal 
husbandry and veterinary care can occur and persist. 

While no such system is currently in place for reptiles and 
amphibians in the USA and no immediate plans to include these 
taxa have been voiced by the USDA, future inclusion of reptiles 
and amphibians into APHIS could provide a way in which 
facilities operating outside the oversight of the AZA like the LIRM 
can be held accountable and compliant to acceptable standards 
of herpetological husbandry and welfare. Whether the USDA is 
logistically capable of launching such a program and effectively 
regulating herpetological facilities remains to be seen, however, 
and many zoo curators and registrars would probably argue 
against such an initiative given the added strain and bureaucracy 
that it would inevitably create. 

Was the Long Island Reptile Museum Valuable to Society?—
It might be difficult to look past the many problems and issues 
experienced by the Long Island Reptile Museum to see any 
positive aspects, and in reality, an entire book could, and perhaps 
should be dedicated to the many details of its troubled history 
and fate. However, in spite of its problems and brief longevity, the 
LIRM did make three important contributions to society.

First, the Long Island Reptile Museum provided opportuni-
ties to many budding herpetologists and naturalists seeking to 
gain experience working with reptiles and amphibians in cap-
tivity. Today, entry-level reptile keeper positions at most AZA ac-
credited zoos in the United States require a bachelor’s degree in 
the biological sciences as well as some level of prior experience 

working with reptiles and amphibians in a captive setting. First-
hand experience gained through private facilities like the LIRM 
as well as museums and nature centers have prepared individu-
als for future careers in zoo biology, veterinary medicine or aca-
demia, and many prominent zoo biologists have undoubtedly 
began their careers at smaller, non-accredited facilities. Several 
former keepers and volunteers of the LIRM including myself 
have used the experience as a jumping off point to successful 
careers in zoo biology, veterinary medicine, environmental law, 
science education, and zoological exhibit design.

Working under such stressful conditions at the LIRM did end 
up benefiting keepers and volunteers in ways they may not have 
noticed or appreciated at the time. From my own experience and 
based on feedback from other former keepers, these suboptimal 
working conditions contributed to faster learning curves than 
those we’ve experienced under more favorable conditions at other 
zoological facilities. Without in-house maintenance, plumbing, 
electrical, carpentry, pest control, or exhibit departments to 
call upon for emergencies and repairs, keepers were forced to 
learn a myriad of skills and trades on the job through trial and 
error, teamwork, and collaboration. Solving such problems on a 
regular basis gave rise to ingenuity and creativity in ways keepers 
at other zoological institutions might not typically experience 
or utilize in the day-to-day performance of their jobs. Today, 
many former keepers of the LIRM are familiar with most areas 
of general construction and experienced in the fabrication and 
repair of zoological exhibits (Fig. 5). 

Similarly, with very limited husbandry and veterinary 
support, novice keepers were forced to learn about the biology, 
health, and medical management of species on their own, by 
familiarizing themselves with the zoological and veterinary 
literature and consulting with outside experts. Under unfavorable 
conditions beyond their control, keepers quickly learned about 
the individual preferences and tolerances of many reptiles and 
amphibians as well as their behavioral responses to unnatural 
social groupings and dominance hierarchies, and suboptimal 
thermal and hydric conditions. Although far from ideal, these 
conditions contributed to valuable learning opportunities and 
unique keeping perspectives that would not have otherwise 
been possible at other facilities. The experience, knowledge, and 
know-how gained through working at the LIRM have helped 
many former keepers succeed and excel at other zoological 
institutions.

Second, the LIRM played an important role in changing 
public opinions towards reptiles and amphibians. As some of 
the most feared and loathed groups of animals on the planet, 
reptiles and amphibians are frequently misunderstood and 
misrepresented by the general public, law enforcement officials, 
politicians, and the media. Zoos and smaller facilities like the 
LIRM are a necessity for educating people about reptiles and 
amphibians, while also dispelling fears, myths, and prejudices 
that can lead to their endangerment in the wild. Given the 
quantity and breadth of visitors reached through the museum’s 
educational and outreach programs, the LIRM undoubtedly 
helped further this initiative. 

Lastly, and perhaps most importantly, the LIRM was 
instrumental in inspiring a new generation of herpetologists, 
naturalists, and wildlife conservationists. For many former 
keepers, one of the most rewarding aspects of the job was talking 
with children who returned to the museum with their supportive 
parents every weekend, who knew the entire collection as well 
as every minor detail about a species’ natural history. It was 

Fig. 5. A young keeper (RWM) experiments with constructing a rock 
background for a refurbished lizard exhibit. 
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gratifying to know that someday these individuals might go on 
to pursue careers in herpetology or related fields. To further 
emphasize this final point and conclude this article, I highlight 
the following experience. 

Around 2002, the LIRM was contacted by an 11-year old 
reptile enthusiast seeking assistance with a proposed project 
for his elementary school’s science fair. As an admirer of snakes 
and fascinated with snake venoms, the student’s ambitious 
project sought to test and demonstrate, under professional 
supervision, the effects of rattlesnake venom on human blood. 
Using just a few droplets of venom collected by keepers from 
a Pygmy Rattlesnake (S. miliarius) in the collection, and petri 
dishes of fresh blood drawn on-site from the child’s father by an 
accompanying physician, the remarkable platelet-aggregating 
effect of the venom was demonstrated in real-time and recorded 
on video by the student. While it is unclear if the student went on 
to win top prize at his science fair, one can imagine the impact 
that this experience had on this budding herpetologist’s life and 
career aspirations. Given his age at the time of the experiment, it 
would not be surprising if this person is now a graduate student 
on his way to becoming a lead researcher of snake venoms, and 
perhaps even reading this account. 
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CAUDATA — SALAMANDERS

AMBYSTOMA MACULATUM (Spotted Salamander). USA: 
TENNESSEE: tipton co.: Mason Malone Road (35.436139°N, 
89.570527°W; WGS 84). 18 March 2014. Robert Colvin and Jake 
Yoes. Verified by A. Floyd Scott. Austin Peay State University Mu-
seum of Zoology (APSU 19574 photo voucher). First county record 
(Scott and Redmond 2008. Atlas of Amphibians in Tennessee. The 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee. Available at http://www.apsu.edu/amatlas [updated 
27 April 2015; accessed 22 July 2015]).

ROBERT COLVIN (e-mail: Rob.Colvin@tn.gov), and JAKE YOES, Tennes-
see Wildlife Resources Agency, Region I, 200 Lowell Thomas Drive, Jackson, 
Tennessee 38301, USA (e-mail: jyduck1@hotmail.com).

AMBYSTOMA TEXANUM (Small-mouthed Salamander). USA: 
ARKANSAS: shaRp co.: 5.4 air km W of Ash Flat (36.22245°N, 
91.66907°W; WGS 84). 7 March 2014. Charles Foster. Verified by 
Chris Thigpen. Arkansas State University Museum of Zoology 
(ASUMZ 32056). New county record (Trauth et al. 2004. The Am-
phibians and Reptiles of Arkansas. University of Arkansas Press, 
Fayetteville, Arkansas. 421 pp.). This record fills a distributional 
gap between surrounding counties for this species in northern Ar-
kansas. This specimen was collected under a Scientific Collecting 
Permit (#020520134) issued to SET by the Arkansas Game and Fish 
Commission. 

CHARLES T. FOSTER (e-mail: charles.foster@smail.astate.edu) and 
STANLEY E. TRAUTH, Department of Biological Sciences, Arkansas State 
University, P.O. Box 599, State University, Arkansas 72467, USA (e-mail-
strauth@astate.edu).

ANEIDES AENEUS (Green Salamander). USA: NORTH CAROLI-
NA: buncoMbe co.: Private property, Rocky Broad River corridor, 3.4 
km airline N town of Bat Cave (35.48°N, 82.28°W; WGS 84). 8 May 
2015. Lori A. Williams, Alan D. Cameron, Bill and Jerry McAninch. 
Verified by Jeffrey C. Beane. North Carolina State Museum of Natu-
ral Sciences photo voucher (Accession 13183). New county record 
(NCSM files; Beane et al. 2010. Amphibians and Reptiles of the 
Carolinas and Virginia, 2nd ed. University of North Carolina Press, 
Chapel Hill, 274 pp.; North Carolina Natural Heritage Program 
2015. Biotics Database. Department of Environment and Natural 
Resources, Raleigh, North Carolina). Record represents the north-
ernmost known occurrence in the greater Bat Cave area and on the 
western side of the Hickory Nut Gorge in North Carolina (Beane et 
al. 2010, op. cit. and NCNHP, op. cit.). Closest previous historical re-
cords in the state are from private property, Henderson Co., 1.6 km 
airline S (35.47°N, 82.28°W; WGS 84). Juvenile regenerating entire 
tail (TL = 41.1 mm, SVL = 37.5 mm) found during visual encounter 
surveys of rock outcrops.

LORI A. WILLIAMS, North Carolina Wildlife Resources Commission, 177 
Mountain Laurel Lane, Fletcher, North Carolina 28732, USA (e-mail: lori.wil-

liams@ncwildlife.org); ALAN D. CAMERON, 1030 W. Blue Ridge Road, Flat 
Rock, North Carolina 28731, USA (e-mail: adcamer77@bellsouth.net); BILL 
and JERRY McANINCH, P.O. Box 243, Bat Cave, North Carolina 28710, USA. 

EURYCEA GUTTOLINEATA (Three-lined Salamander). USA: 
ALABAMA: coosa co.: 0.16 road km S of Coosa County Road 
56 on Coosa County Road 55, in McCutchen Branch just east 
of road (33.00526°N, 86.36529°W; WGS 84), 186 m elev. 28 April 
2015. David Laurencio and Christina M. Holbrook. Verified by 
Craig Guyer. Auburn University Natural History Museum (AUM 
41139). New county record (Mount 1975. Reptiles and Amphib-
ians of Alabama. Auburn University Agricultural Experiment Sta-
tion, Auburn, Alabama. 347 pp.). Specimen collected under Gen-
eral Scientific Collecting Permit No. 8309, issued by the Alabama 
Department of Conservation and Natural Resources, Wildlife and 
Freshwater Fisheries Division.

DAVID LAURENCIO, Auburn University Museum of Natural His-
tory, Department of Biological Sciences, 101 Rouse Life Sciences Build-
ing, Auburn University, Alabama 36849, USA (e-mail: norops@auburn.
edu); CHRISTINA M. HOLBROOK, Department of Biological Sciences, 101 
Rouse Life Sciences Building, Auburn University, Alabama 36849, USA.

EURYCEA SOSORUM (Barton Springs Salamander). USA: TEX-
AS: tRaVis co.: Zara Monitoring Well (State Well No. 58-50-705; 
30.142235°N, 97.842087°W; WGS 84). 30 July 2015. Collected by 
Peter Sprouse and Barrett Clark. Verified by Andrew Gluesen-
kamp. Texas Natural History Collections (TNHC 96003 [Zara 
8982; AGG 2172]). Sixth known location for the species, the first 
time that E. sosorum has been collected from a well, and the 
deepest water depth from which it has been documented (Chip-
pindale 2014. Final Report: Status of newly discovered cave and 
spring salamanders [Eurycea] in southern Travis and northern 
Hays counties. Report prepared for TPWD. 29 pp.). After check-
ing a bottle trap 212 times between 2010 and 2015, a juvenile Eu-
rycea sosorum was collected from a 61-m deep monitoring well 
intersecting the Edwards Aquifer. The bottle trap was located 
approximately 58 m below the ground surface, at a water depth 
of 38 m. The external morphology and coloring of this specimen 
appears very similar to topotypical Barton Springs Salamanders, 
including a “shovel-nose,” reduced eyes, and long, slender limbs. 
The specimen exhibited a combination of pigment gaps and high 
iridophore concentration that is typical of specimens from the 
type locality (Chippindale et al. 1993. Herpetologica 49:248–259). 

All other known localities are springs, except the Blowing Sink 
Cave site, which is a shallow (0.5 m deep) cave stream located 
in a passage approximately 70 m below the surface. Chippindale 
(2014, op. cit.) suggests that three sites in Travis Co. (Barton 
Springs, Cold Springs, and Blowing Sink Cave) and two sites in 
Hays Co. (Spillar Ranch Springs and Taylor Springs) represent 
the additional known localities of this species. USFWS Recovery 
Permit: TE85077A-1. 
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KRISTA McDERMID (e-mail: krista@zaraenvironmental.com), PETER 
SPROUSE (e-mail: peter@zaraenvironmental.com), and JEAN KREJCA, 
Zara Environmental LLC, 1707 West FM 1626, Manchaca, Texas 78652, USA 
(e-mail: jean@zaraenvironmental.com). 

NOTOPHTHALMUS PERSTRIATUS (Striped Newt) USA: FLOR-
IDA: JeFFeRson co.: Dixie Plantation (30.635456°N, 83.678316°W, 
WGS 84). 3 May 2015. E. Pierson Hill and Kimberly J. Sash. Veri-
fied by Kenneth L. Krysko. Florida Museum of Natural History 
(FLMNH 175785). New county record (Krysko et al. 2011. Atlas 
of Amphibians and Reptiles in Florida. Final report, Florida Fish 
and Wildlife Conservation Commission, Tallahassee. 524 pp.). We 
dipnetted six larvae ranging in size from approximately 2.5–3.0 
cm TTL. All were found in 0.5–1 m of water near the edge of a 
grass-dominated ephemeral pond in fire-maintained upland 
pine woodlands. To verify the species identity, a single larva was 
taken into captivity where it was raised to metamorphosis and 
entered the eft stage during the week of July 27. This specimen 
partially fills a distributional gap between populations formerly 
existing in Leon and Wakulla counties and populations along 
the Suwannee River in northern peninsular Florida. The near-
est known population (now extirpated) occurred approximately 
45 km to the west in Leon Co. (FLMNH 165018). At present, this 
record represents one of four known extant populations within 
the range of the western clade of this rare and declining species. 

E. PIERSON HILL, Florida Fish and Wildlife Conservation Commission, 
5300 High Bridge Rd., Quincy, Florida 32351, USA (e-mail: Pierson.Hill@
MyFWC.com); KIMBERLY J. SASH, Tall Timbers Research Station and Land 
Conservancy, 13093 Henry Beadel Dr., Tallahassee, Florida, 32312, USA (e-
mail: ksash@ttrs.org). 

NOTOPHTHALMUS PERSTRIATUS (Striped Newt). USA: 
FLORIDA: Volusia co: Merritt Island National Wildlife Refuge 
(28.8277°N, 80.8288°W; WGS 84). 1 May 2015. Stephanie Weiss. 
Verified genetically by Eric Hoffman. Florida Museum of Natu-
ral History (UF-Herpetology 175884 [color photo]). New coun-
ty record (Krysko et al. 2011. Atlas of Amphibians and Reptiles 
in Florida. Final report, Florida Fish and Wildlife Conservation 
Commission, Tallahassee. 524 pp.). Nearest record is ca. 37.5 km 
SW near Chuluota, Seminole Co., from 1935 (CM 9454). Nearest 
record along the Atlantic Coast is 103 km NNW at Faver-Dykes 
State Park, St. Johns Co. Collected one larva while dipnetting an 
interdunal swale in scrub habitat.

KEVIN M. ENGE, Florida Fish and Wildlife Conservation Commission, 
1105 S.W. Williston Road, Gainesville, Florida 32601, USA (e-mail: kevin.
enge@myfwc.com); STEPHANIE WEISS and M. REBECCA BOLT, Ino-
Medic Health Applications, Inc., Mail Code IHA-200, Kennedy Space Center, 
Florida 32899, USA; BESS B. HARRIS and TRACI D. CASTELLÓN, Florida 
Fish and Wildlife Conservation Commission, 1105 S.W. Williston Road, 
Gainesville, Florida 32601, USA.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). USA: 
INDIANA: JeFFeRson co.: Big Oaks National Wildlife Refuge 
(38.840166°N, 85.427178°W; NAD 83). 7 May 2015. Jason Mirtl, 
Benjamin Walker, and Joseph Robb. Verified by Chris Phillips. Il-
linois Natural History Survey (INHS 2015av, photo voucher). This 
capture provides a new county record for Indiana (Minton 2001. 
Amphibians and Reptiles of Indiana, 2nd ed., revised. Indiana 
Academy of Science. vii + 404 pp.). 

SARABETH KLUEH-MUNDY (e-mail: sklueh-mundy@dnr.IN.gov) and 
JASON MIRTL, Wildlife Science Unit, Indiana Department of Natural Re-
sources, Division of Fish and Wildlife, 5596 East State Road 46, Blooming-

ton, Indiana 47401, USA; BENJAMIN WALKER (e-mail: benjamin_walker@
fws.gov) and JOSEPH ROBB, Big Oaks and Muscatatuck National Wildlife 
Refuge Complex, 1661 West JPG Niblo Road, Madison, Indiana 47250, USA 
(e-mail: joe_robb@fws.gov).

NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Central 
Newt). USA: ARKANSAS: clebuRne co.: 0.46 km SE of the in-
tersection of Tylar Road and Center Ridge Road (35.52711°N, 
91.84973°W; WGS 84), 180 m elev. 19 June 2015. Thomas J. Belford. 
Verified by William E. Duellman. The University of Kansas Natu-
ral History Museum (KUDA 012449). First county record (Trauth 
et al. 2004 The Amphibians and Reptiles of Arkansas. University 
of Arkansas Press, Fayetteville. 421 pp.; Roberts and Irwin 2012. 
Arkansas Herpetological Atlas 2012, Distributions of Amphibians 
and Reptiles. Available online at: http://www.herpsofarkansas.
com/wiki/uploads/Herp/Atlas/arherpatlas2012_appendix_a.
pdf). A single specimen in eft stage was found crossing the road 
after a brief summer storm. This record fills a distribution gap 
among White, Independence, Stone, Van Buren, and Faulkner 
counties. 

THOMAS J. BELFORD (e-mail: thomasbelfordiniraq@yahoo.com) and 
CHLOE A. BELFORD, 37 White Oak Cir, Searcy, Arkansas 72143, USA.

PSEUDOBRANCHUS STRIATUS (Northern Dwarf Siren). 
USA: FLORIDA: santa Rosa co.: Blackwater River (30.64837°N, 
87.01146°W; WGS 84). 29 April 2015. Jason H. O’Connor. Verified 
by Paul Moler. Florida Museum of Natural History (UF 175647). 
New record from the Blackwater River, second confirmed coun-
ty record (Krysko et al. 2011. Atlas of Amphibians and Reptiles 
in Florida. Final report, Florida Fish and Wildlife Conservation 
Commission, Tallahassee. 524 pp.). Six individuals collected in 
2002 from the Escambia River drainages expanded the known 
range 115 km W from the Choctawhatchee River drainage in Wal-
ton Co. (Means and Means 2002. Herpetol. Rev. 33[4]:316). This 
record is 34 km ESE from the Escambia record and partially fills 
the large gap between that record and the Choctawhatchee re-
cord 90 km to the east. Specimen was collected over mucky sub-
strate, using a boat propelled push net in ~ 1.5 m of water. 

JASON H. O’CONNOR, Fish and Wildlife Research Institute, Florida 
Fish and Wildlife Conservation Commission, 8384 Fish Hatchery Road, Holt, 
Florida 32564, USA; e-mail: Jason.OConnor@MyFWC.com.

PSEUDOTRITON MONTANUS (Mud Salamander). USA: GEOR-
GIA: hancock co.: St. Pauls Church Rd. (33.24679°N, 82.86308°W; 
WGS 84). 25 May 2015. S. Graham. Verified by John B. Jensen. 
Sul Ross State University (SRSU 6745–6746). New county record 
(Jensen et al. 2008. The Amphibians and Reptiles of Georgia. 
University of Georgia Press, Athens. 575 pp.). Adult and recent 
metamorph found under leaf litter in first-order branch draining 
a gum pond.

Funding for this collection trip was provided by a grant from 
the Georgia Department of Natural Resources.

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 793830, USA; e-mail: sean.
graham@sulross.edu. 

ANURA — FROGS

ACRIS CREPITANS (Eastern Cricket Frog). USA: ALABAMA: coo-
sa co.: 0.16 road km S of Coosa County Road 56 on Coosa County 
Road 55, in a wetland/pond on west side of road (33.00544°N, 
86.36530°W; WGS 84), 186 m elev. 28 April 2015. David Laurencio 
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and Christina M. Holbrook. Verified by Craig Guyer. Auburn Uni-
versity Natural History Museum (AUM 41142). New county re-
cord (Mount 1975. Reptiles and Amphibians of Alabama. Auburn 
University Agricultural Experiment Station, Auburn, Alabama. 
347 pp.). Specimen collected under General Scientific Collecting 
Permit No. 8309, issued by the Alabama Department of Conser-
vation and Natural Resources, Wildlife and Freshwater Fisheries 
Division. 

DAVID LAURENCIO, Auburn University Museum of Natural His-
tory, Department of Biological Sciences, 101 Rouse Life Sciences Build-
ing, Auburn University, Alabama 36849, USA (e-mail: norops@auburn.
edu); CHRISTINA M. HOLBROOK, Department of Biological Sciences, 101 
Rouse Life Sciences Building, Auburn University, Alabama 36849, USA.

ANAXYRUS AMERICANUS (American Toad). USA: INDIANA: 
noble co.: Crooked Lake (41.268266°N, 85.480650°W; WGS 84). 
23 June 2015. Andrew Hoffman, Sierra Hoffman. Verified by Ken-
neth Krysko. Florida Museum of Natural History (UF-Herpetolo-
gy 175751, photo voucher). New county record (www.pwrc.usgs.
gov:8080/mapserver/naa/; 27 July 2015; Minton 2001. Amphib-
ians and Reptiles of Indiana. 2nd ed., revised. Indiana Academy of 
Science. vii + 404 pp.). Numerous recently metamorphosed toads 
found near lakeshore in grass.

ANDREW HOFFMAN (e-mail: hoffmana10@alumni.hanover.edu) and 
SIERRA HOFFMAN, Terre Haute, Indiana 47803, USA (e-mail: sshepard1@
sycamores.indstate.edu). 

ANAXYRUS FOWLERI (Fowler’s Toad). USA: ALABAMA: coosa 
co.: Coosa County Road 27 at Mitchell Lake (Hatchet Creek) boat 
launch, 6.0 road km N of AL 22 (32.85842°N, 86.39697°W; WGS 
84), 70 m elev. 28 April 2015. David Laurencio and Christina M. 
Holbrook. Verified by Craig Guyer. Auburn University Natural 
History Museum (AUM 41144). New county record (Mount 1975. 
Reptiles and Amphibians of Alabama. Auburn University Agri-
cultural Experiment Station, Auburn, Alabama. 347 pp.). Speci-
men collected under General Scientific Collecting Permit No. 
8309, issued by the Alabama Department of Conservation and 
Natural Resources, Wildlife and Freshwater Fisheries Division.

DAVID LAURENCIO, Auburn University Museum of Natural His-
tory, Department of Biological Sciences, 101 Rouse Life Sciences Build-
ing, Auburn University, Alabama 36849, USA (e-mail: norops@auburn.
edu); CHRISTINA M. HOLBROOK, Department of Biological Sciences, 101 
Rouse Life Sciences Building, Auburn University, Alabama 36849, USA.

ANAXYRUS FOWLERI (Fowler’s Toad). USA: INDIANA: tippeca-
noe co.: Granville Sand Barrens (40.396903°N, 87.057626°W; WGS 
84) 23 August 2015. Zachary Truelock. Verified by Kenneth Krys-
ko. Florida Museum of Natural History (UF-Herpetology 176029, 
photo voucher). New county record (Minton 2001. Amphibians 
and Reptiles of Indiana. 2nd ed., revised. Indiana Academy of Sci-
ence. vii + 404 pp.). A single juvenile was found hopping along 
the ground. 

ZACH TRUELOCK, Purdue University, 580 McCutcheon Hall, West La-
fayette, Indiana 47907, USA; e-mail: ztrueloc@purdue.edu. 

ARTHROLEPTIS ADELPHUS (Foulassi Screeching Frog). GA-
BON: ogooué-iVindo pRoVince: buffer zone of Lopé National Park, 
Ramba Village (00.3635°S, 11.7872°E; WGS 84), 220 m elev. 5 June 
2013. J. G. Larson. Verified by D. C. Blackburn. Museum of Com-
parative Zoology (MCZ Cryo 2318). Identification was confirmed 
by mitochondrial data from the 16S rRNA gene (GenBank Acces-
sion KT723025). Divergence from verified A. adelphus sequences 

was <2% (Blackburn 2008 Mol. Phylogenet. Evol. 49:806–826). 
This is the first record of this species in the vicinity of Lopé Na-
tional Park of Gabon (Christy et al. 2008. Checklist of the Am-
phibians, Reptiles, Birds, and Mammals of the National Parks of 
Gabon. Washington, D.C., Smithsonian Institution). It has previ-
ously been recorded from Loango and Moukalaba-Doudou na-
tional parks. Adjacency to Lopé National Park suggests that this 
species is also found within park boundaries. This specimen was 
collected under permits from Centre National de la Recherche 
Scientifique et Technologique, (CENAREST; AR0013/13), Agence 
Nationale des Parcs Nationaux (ANPN; AE130014), and Direction 
de la Faune et de la Chasse (82/DGFAP).

JOANNA G. LARSON, Department of Ecology and Evolutionary Biol-
ogy, Museum of Zoology, University of Michigan, 1109 Geddes Avenue, 
Ann Arbor, Michigan 48109, USA (e-mail: jglarson@umich.edu); BREDA M. 
ZIMKUS, Department of Organismic and Evolutionary Biology, Museum 
of Comparative Zoology, Harvard University, 26 Oxford Street, Cambridge, 
Massachusetts 02138, USA (e-mail: bzimkus@oeb.harvard.edu).

CRAUGASTOR AUGUSTI (Barking Frog) USA: TEXAS: bReW-
steR co.: U.S. Hwy 385, 21.3 km N of Marathon (30.33476°N, 
103.08096°W; WGS 84). 21 August 2014. S. Graham and C. Kele-
hear. Verified by Troy Hibbits. Sul Ross State University (SRSU-
D 28, digital photo voucher). New county record (Dixon 2013. 
Amphibians and Reptiles of Texas: with Keys, Taxonomic Synop-
ses, Bibliography, and Distribution Maps. Texas A&M University 
Press, College Station, Texas. 447 pp.). There is a previous record 
for Craugastor augusti to the southeast from adjacent Terrell Co., 
Texas (SRSU-A 119; Joe Chandler Ranch near Dryden; 04-17-
1964; SRSU records). However, given that Brewster Co. is larger 
than the state of Rhode Island, our new record represents a sub-
stantial (~ 120 km) range extension to the west for C. augusti in 
this region of Texas.

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79832, USA (e-mail: sean.gra-
ham@sulross.edu); SKYLER STEVENS, Department of Natural Resource 
Management, Sul Ross State University, Alpine, Texas 79832, USA; CRYS-
TAL KELEHEAR, Smithsonian Tropical Research Institute, Apartado 0843-
03092, Balboa, Ancon, Panama (e-mail: crystal.kelehear@hotmail.com).

DUTTAPHRYNUS STOMATICUS (Marbled Toad). BANGLA-
DESH: RAJSHAHI DIVISION: naogaon distRict: Patiamly Village 
(25.060595°N, 88.440832°E; WGS 84) 25.9 m elev. 1 June 2013. 
Faysal Ahmad. Verified by Monirul H. Khan. Zoology Museum, 
Department of Zoology, Jagannath University, Dhaka (P1180109, 
JnU/Zoo/M/Amp/Pho/2015/0010, photo voucher; adult speci-
men unnumbered); Zoological Reference Collection, Lee Kong 
Chian Natural History Museum, National University of Singa-
pore (ZRC [IMG] 1.77, photo voucher). First record for Naogaon 
District, NW Bangladesh. Previously reported from Chittagong, 
Syllhet and Khulna Division (Hasan et al. 2014. Amphibians and 
Reptiles of Bangladesh – A Field Guide. Arannayk Foundation, 
Dhaka. 191 pp.). From grassland habitat including sandy riverine 
island and coastal mangroves. 

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAYER 
MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath University, 
Dhaka 1100, Bangladesh (e-mail: shayermia@hotmail.com).

ELEUTHERODACTYLUS CYSTIGNATHOIDES (Rio Grande 
Chirping Frog). USA: ALABAMA: Mobile co.: 0.85 road km S of 
AL 217 (Lott Rd.) on Cayton Rd. (30.79687°N, 88.24260°W; WGS 
84). 11 February 2013. Raymond McConnell. Verified by Toby 
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J. Hibbitts. Auburn University Natural History Museum (AUM 
40138–40140). New state record (Mount 1975. Reptiles and Am-
phibians of Alabama. Auburn University Agricultural Experiment 
Station, Auburn, Alabama. 347 pp.). To our knowledge, this is the 
first report of this species in Alabama. This locality extends the 
species range eastward by 275 km from the nearest location in 
East Baton Rouge, Louisiana (Boundy and Gregory 2012. Herpe-
tol. Rev. 43:113–114). Specimen collected under General Scientific 
Collecting Permit No. 8309, issued by the Alabama Department 
of Conservation and Natural Resources, Wildlife and Freshwater 
Fisheries Division.

RAYMOND McCONNELL (e-mail: raymondmcconnell@gmail.com) and 
TAMARA McCONNELL, 510 Valley Rd, Chickasaw, Alabama 36611, USA; 
CRAIG GUYER and DAVID LAURENCIO (e-mail: norops@auburn.edu), 
Auburn University Museum of Natural History, Department of Biological Sci-
ences, 101 Rouse Life Sciences Building, Auburn University, Alabama 36849, 
USA.

ELEUTHERODACTYLUS CYSTIGNATHOIDES CAMPI (Rio 
Grande Chirping Frog). USA: TEXAS: coloRado co.: Zimmers-
cheidt Road at Brushy Creek (29.806490°N, 96.495880°W; WGS 
84), 96 m. elev. 12 April 2015. William L. Farr. Verified by Travis J. 
LaDuc. Texas Natural History Collections (TNHC 95466). This is 
the first county record for this introduced species, with previous 
records for two (Austin to the northeast and Fayette to the north-
west) of the five adjacent counties previously documented (Dixon 
2013. Amphibians and Reptiles of Texas: with Keys, Taxonomic 
Synopses, Bibliography, and Distribution Maps. 3rd ed. Texas A&M 
University Press, College Station. 477 pp.). Numerous additional 
calls were heard at this locality and at several other localities in 
the vicinity, indicating the species is well established in northern 
Colorado Co. The frog was found out and moving under a bridge at 
2309 h. during a light rain. 

WILLIAM L. FARR, Houston, Texas 77096, USA (e-mail: williamfarr@sbc-
global.net); MICHAEL R. J. FORSTNER, Texas State University, Department 
of Biology, 601 University Drive, San Marcos, Texas 78666, USA (e-mail: MF@
txstate.edu). 

ELEUTHERODACTYLUS CYSTIGNATHOIDES (=SYRRHOPHUS 
CYSTIGNATHOIDES) (Rio Grande Chirping Frog). USA: TEXAS: 
bell co.: Cedar Gap Park in Killeen (31.015196°N, 97.650884°W; 
WGS 84), 190.8 m elev. 13 May 2015. Ciprenio Magno-naoe, An-
drew R. MacLaren, Shawn F. McCracken, and Michael R. J. Forst-
ner. Verified by Toby J. Hibbitts. Texas A&M University, Biodiver-
sity Research and Teaching Collections (TCWC 100343,100344). 
New county record (Dixon 2013. Amphibians and Reptiles of 
Texas: with Keys, Taxonomic Synopses, Bibliography, and Distri-
bution Maps. Texas A&M University Press, College Station, Texas. 
447 pp.). This discovery occurs within the previously documented 
E. cystignathoides expansion between Dallas and Travis counties. 
We suspect expansion of this species will continue northward. 
Unvouchered records of E. cystignathoides from Bell Co. exist at 
the Texas Natural History Collection, but this specimen repre-
sents the first confirmed and published record of E. cystignathoi-
des record from the county. The nearest (previously unreported) 
record is 29 km E (TNHC 84601). This species was heard during 
anuran call surveys at Cedar Gap Park on Stillhouse Lake. Two 
adult specimens (21.7 mm and 22.8 mm SUL) were collected. Both 
specimens were captured while calling near one another among 
dead trees and brush. Anuran calls were only heard on the north 
side of the park where rotting, flotsam logs had accumulated.  
hays co.: Rio Vista Park and Crook Park in San Marcos 

(29.880149°N, 97.933757°W; WGS 84), 176.5 m elev. 27 April 2015. 
Ciprenio Magno-Naoe, Andrew R. MacLaren, Shawn F. Mc-
Cracken, and Michael R. J. Forstner. Verified by Toby J. Hibbitts. 
TCWC 100341, 100342. New county record (Dixon 2013, op. cit.). 
The nearest previously documented record is ca. 22.5 km E in 
Caldwell Co. (TNHC 89683). The record fills the distributional 
gap among the surrounding counties of Travis, Caldwell, Guada-
lupe, and Comal. This species was initially observed on 25 April 
2015 during anuran call surveys. Two adult specimens (25.5 mm 
and 21.5 mm SUL) were collected 27 April 2015. The first indi-
vidual was captured in a concrete crevice near railroad tracks at 
Rio Vista Park. The second individual was captured on top of a 
fallen tree limb in Crook Park, 0.38 km S of Rio Vista. Numerous 
additional individuals were heard calling at both sites. 

Specimens collected under Scientific Permit SPR-0102-
191 issued to Michael R. J. Forstner by Texas Parks and Wildlife 
Department.

CIPRENIO F. MAGNO-NAOE (c_m268@txstate.edu), ANDREW R. 
MacLAREN, SHAWN F. McCRACKEN, and MICHAEL R. J. FORSTNER, 
Department of Biology, Texas State University, 601 University Drive, San 
Marcos, Texas 78666, USA.

ELEUTHERODACTUS PLANIROSTRIS (Greenhouse Frog). USA: 
ALABAMA: Mobile Co.: 0.48 road km SW of Foster Rd. on County 
Road 70, then 0.11 air miles N (30.69760°N, 88.23372°W; WGS 84). 
11 February 2013. Raymond McConnell. Verified by Toby J. Hib-
bitts. Auburn University Natural History Museum (AUM 40142). 
New county record (Mount 1975. Reptiles and Amphibians of 
Alabama. Auburn University Agricultural Experiment Station, 
Auburn, Alabama. 347 pp.). Specimen collected under General 
Scientific Collecting Permit No. 8309, issued by the Alabama De-
partment of Conservation and Natural Resources, Wildlife and 
Freshwater Fisheries Division.

RAYMOND McCONNELL (e-mail: raymondmcconnell@gmail.com) 
and TAMARA McCONNELL, 510 Valley Rd, Chickasaw, Alabama 36611, 
USA; CRAIG GUYER and DAVID LAURENCIO (e-mail: norops@auburn.
edu), Auburn University Museum of Natural History, Department of Bio-
logical Sciences, 101 Rouse Life Sciences Building, Auburn University, Ala-
bama 36849, USA.

FEJERVARYA PIERREI (Pierre’s Cricket Frog). BANGLADESH: 
RAJSHAHI DIVISION: naogaon distRict: Nazipur (25.024257°N, 
88.450155°E; WGS 84), 23.7 m elev. 4 June 2013. Faysal Ahmad. 
Verified by Mohammad Abdul Wahed Chowdhury. Zoology Mu-
seum, Department of Zoology, Jagannath University, Dhaka 
(JnU/Zoo/M/Amp/Pho/2015/0011, photo voucher; adult speci-
men unnumbered); Zoological Reference Collection, Lee Kong 
Chian Natural History Museum, National University of Singa-
pore (ZRC [IMG] 1.80, photo voucher). First record for Naogaon 
District, NW Bangladesh. Previously reported from Chittagong 
(Hathazari), Cox’s Bazar (Himchari), Noakhali (Hatia Island), and 
Barisal (Sundargaon), SE Bangladesh (Rasel et al. 2007. Banno-
prani-Bangladesh Wildl. Bull. 4:1–2). Adult male collected along-
side water canal inside bamboo garden, with wet grassland, and 
beside a paddy field.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAYER 
MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath University, 
Dhaka 1100, Bangladesh (e-mail: shayermia@hotmail.com). 

FEJERVARYA TERAIENSIS (Terai Cricket Frog). BANGLADESH: 
RAJSHAHI DIVISION: naogaon distRict: Nazipur High School 
Para (25.025489°N, 88.450660°E; WGS 84), 24 m elev. 1 June 2013. 
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Faysal Ahmad. Verified by Mohammad Abdul Wahed Chowdhury. 
Zoology Museum, Department of Zoology, Jagannath Univer-
sity, Dhaka (JnU/Zoo/M/Amp/Pho/2015/0012, photo voucher; 
adult specimen unnumbered); Zoological Reference Collection, 
Lee Kong Chian Natural History Museum, National University 
of Singapore (ZRC [IMG] 1.78, photo voucher). First record for 
Naogaon District, NW Bangladesh. Previously reported from 
Chittagong (Hathazari), Cox’s Bazar (Himchari), Noakhali (Ha-
tia Island), and Barisal (Sundargaon) SE Bangladesh (Rasel et al. 
2007. Bannoprani- Bangladesh Wildl. Bull. 4:1–2). Adult male col-
lected alongside water canal, in bamboo garden, with Cynodon 
dactylon.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAYER 
MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath Univer-
sity, Dhaka 1100, Bangladesh (e-mail: shayermia@hotmail.com). 

GASTROPHRYNE CAROLINENSIS (Eastern Narrow-mouthed 
Toad). USA: TENNESSEE: haRdin co.: Horse Creek Wildlife Sanc-
tuary (35.120374°N, 88.178330°W; WGS 84). 22 July 2015. Lee J. 
Barton, Joshua P, Kee, and Joshua M. Hall. Verified by A. Floyd 
Scott. Austin Peay State University Museum of Zoology (APSU 
19596, color photo). First record for Hardin Co. (Scott and Red-
mond 2008 [latest update: 17 August 2015]. Atlas of Amphibians 
in Tennessee. Center for Field Biology, Austin Peay State Uni-
versity, Clarksville, Tennessee. Hard copy and Internet versions 
[http://www.apsu.edu/amatlas/] accessed 9 September 2015). 
Adult was found calling from under a rock on a pond levee. 

LEE J. BARTON, Freed-Hardeman University, 151 E. Main Street, Hen-
derson, Tennessee 38340, USA (e-mail: lbarton@fhu.edu); JOSHUA P. KEE, 
Austin Peay University, 601 College St., Clarksville, Tennessee 37044, USA; 
JOSHUA M. HALL, Auburn University, Auburn, Alabama 36849, USA. 

GASTROPHRYNE OLIVACEA (Western Narrow-mouthed Toad). 
USA: TEXAS: Midland co.: I-20 Pond in Midland (31.963610°N, 
102.120764°W; WGS84). 7 November 2009. N. Taylor. Verified by 
Toby Hibbitts. Sul Ross State University (SRSU-D 19–20, digital 
photo vouchers). New county record (Dixon 2013. Amphibians 
and Reptiles of Texas: with Keys, Taxonomic Synopses, Bibliogra-
phy, and Distribution Maps. Texas A&M University Press, College 
Station, Texas. 447 pp.). 

NATHAN CALEB TAYLOR, Department of Biology, Geology, and Physi-
cal Sciences, Sul Ross State University, Alpine, Texas 79830 USA (e-mail: 
ntay8638@sulross.edu); SEAN P. GRAHAM, Department of Biology, Geol-
ogy, and Physical Sciences, Sul Ross State University, Alpine, Texas 79830 
USA (e-mail: sean.graham@sulross.edu).

HOPLOBATRACHUS CRASSUS (Jerdon’s Bullfrog). BAN-
GLADESH: RAJSHAHI DIVISION: naogaon distRict: Nazipur 
(25.024908°N, 88.445576°E; WGS 84), 21 m elev. 5 June 2013. Fay-
sal Ahmad. Verified by Monirul H. Khan. Zoology Museum, De-
partment of Zoology, Jagannath University, Dhaka (JnU/Zoo/M/
Amp/Pho/2015/0013, photo voucher; adult specimen unnum-
bered); Zoological Reference Collection, Lee Kong Chian Natural 
History Museum, National University of Singapore (ZRC [IMG] 
1.81, photo voucher). First record for Naogaon District, NW Ban-
gladesh. Previously reported from Chittagong (Asmat et al. 2003. 
Univ. Rajshahi J. Zool. 22:141–143). Adult male collected along 
riverbank in grassland. Habitat includes wet grassland and be-
side paddy field, as well as Bambusa arundinacea plantation.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAYER 
MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath University, 
Dhaka 1100, Bangladesh (e-mail: shayermia@hotmail.com).

HYLA AVIVOCA (Bird-voiced Treefrog). USA: TENNESSEE: caR-
Roll co.: Milan Army Ammunition Plant (35.86300°N, 88.67092° 
W; WGS 84), 163 m elev. 10 October 2015. Steven Hromada, Mike 
Iacchetta, and James Flaherty. Verified by A. Floyd Scott. David H. 
Snyder Museum of Zoology, Austin Peay State University (APSU 
19625, color photo). First vouchered record for Carroll Co. (Scott 
and Redmond. 2008 [latest update: 25 August 2015]. Atlas of Rep-
tiles in Tennessee. The Center of Excellence for Field Biology, 
Austin Peay State University, Clarksville, Tennessee. http://www.
apsubiology.org/tnreptileatlas/, accessed 3 November 2015). 
Adult male caught in PVC-pipe refugium attached to side of tree 
along shore of small fishless pond.

STEVEN J. HROMADA (e-mail: shromada@my.apsu.edu), MICHEAL 
IACCHETTA, and JAMES P. FLAHERTY, Center of Excellence for Field Biol-
ogy/Department of Biology, Austin Peay State University, Clarksville, Tennes-
see 37040, USA.

HYLA AVIVOCA (Bird-voiced Treefrog) USA: TENNESSEE: haRdin 
co.: Horse Creek Wildlife Sanctuary (35.111954°N, 88.159158°W; 
WGS 84). 20 July 2015. Lee J. Barton, Brian P. Butterfield, Wyatt A. 
Eason, Josh P. Kee, and Eli M. Todd. Verified by A. Floyd Scott. Aus-
tin Peay State University Museum of Zoology (APSU 19599 audio 
recording). First record for Hardin Co. (Scott and Redmond 2008 
[latest update: 17 August 2015]. Atlas of Amphibians in Tennessee. 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee. Hard copy and Internet versions [http://www.apsu.
edu/amatlas/]. Accessed 9 September 2015). Call was recorded 
from calling frog in a tree near a small pond in an open grass field. 

LEE J. BARTON (e-mail: lbarton@fhu.edu), BRIAN P. BUTTERFIELD, 
and WYATT A. EASON, Freed-Hardeman University, 151 E. Main Street, 
Henderson, Tennessee 38340, USA; JOSHUA P. KEE, Austin Peay University, 
601 College St., Clarksville, Tennessee 37044, USA; ELI M. TODD, University 
of Tennessee at Martin, 554 University St., Martin, Tennessee 38237, USA.

HYLA AVIVOCA (Bird-voiced Treefrog). USA: TENNESSEE: henRy 
co.: West Sandy WMA on the Old Union road bed (36.301340°N, 
88.170398°W; WGS 84). 11 June 2015. Lee J. Barton and Larissa 
L. Morningstar. Verified by A. Floyd Scott. Austin Peay State Uni-
versity Museum of Zoology (APSU 19584 audio recording). New 
county record (Redmond and Scott 1996. Atlas of Amphibians 
in Tennessee. Misc. Publ. No. 12, The Center for Field Biology, 
Austin Peay State University, Clarksville, Tennessee. 94 pp. Hard 
copy and Internet versions [http://www.apsu.edu/amatlas/]. Ac-
cessed 27 July 2015). Call was recorded from road bed. 

LEE J. BARTON, Freed-Hardeman University, 151 E. Main Street, Hen-
derson, Tennessee 38340, USA (e-mail: lbarton@fhu.edu); LARISSA L. 
MORNINGSTAR, 620 North Avenue, Henderson, Tennessee 38340, USA.

HYLA CINEREA (Green Treefrog). USA: ALABAMA: coosa co.: 
4.0 road km E of US 231 on Coosa County Road 14 (32.81283°N, 
86.18506°W; WGS 84), 213 m elev. 28 April 2015. David Laurencio 
and Christina M. Holbrook. Verified by Craig Guyer. Auburn Uni-
versity Natural History Museum (AUM 41149). New county re-
cord (Mount 1975. Reptiles and Amphibians of Alabama. Auburn 
University Agricultural Experiment Station, Auburn, Alabama. 
347 pp.). Specimen collected under General Scientific Collecting 
Permit No. 8309, issued by the Alabama Department of Conser-
vation and Natural Resources, Wildlife and Freshwater Fisheries 
Division.

DAVID LAURENCIO, Auburn University Museum of Natural His-
tory, Department of Biological Sciences, 101 Rouse Life Sciences Build-
ing, Auburn University, Alabama 36849, USA (e-mail: norops@auburn.
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edu); CHRISTINA M. HOLBROOK, Department of Biological Sciences, 101 
Rouse Life Sciences Building, Auburn University, Alabama 36849, USA.

HYLA CINEREA (Green Treefrog). USA: TENNESSEE: chesteR 
co.: Waste Management Pond (35.450717°N, 88.609329°W; WGS 
84). 30 June 2015. Lee J. Barton and Larissa L. Morningstar. Veri-
fied by A. Floyd Scott. Austin Peay State University Museum of 
Zoology (APSU 19577 audio recording). New county record (Red-
mond and Scott 1996. Atlas of Amphibians in Tennessee. Misc. 
Publ. No. 12, The Center for Field Biology, Austin Peay State Uni-
versity, Clarksville, Tennessee. 94 pp. Hard copy and Internet ver-
sions [http://www.apsu.edu/amatlas/]. Accessed 27 July 2015). 
Call was recorded from gravel road adjacent to waste manage-
ment pond.

LEE J. BARTON, Freed-Hardeman University, 151 E. Main Street, Hen-
derson, Tennessee 38340, USA (e-mail: lbarton@fhu.edu); LARISSA L. 
MORNINGSTAR, 620 North Avenue, Henderson, Tennessee 38340, USA.

HYLA VERSICOLOR (Eastern Gray Treefrog). USA: INDIANA: 
noble co.: Crooked Lake (41.268903°N, 85.482217°W; WGS 
84). 23 June 2015. Andrew Hoffman, Sierra Hoffman. Verified 
by Kenneth Krysko. Florida Museum of Natural History (UF-
Herpetology 175746, audio voucher). New county record (www.
pwrc.usgs.gov:8080/mapserver/naa/; 27 July, 2015; Minton 
2001. Amphibians and Reptiles of Indiana. 2nd ed., revised. In-
diana Academy of Science. vii + 404 pp.). Small chorus heard to 
the west on the other side of the lake.

ANDREW HOFFMAN (e-mail: hoffmana10@alumni.hanover.edu) 
and SIERRA HOFFMAN, Terre Haute, Indiana 47803, USA (e-mail: 
sshepard1@sycamores.indstate.edu). 

HYLA VERSICOLOR/CHRYSOSCELIS COMPLEX (Gray Tree-
frog). USA: TENNESSEE: tipton co.: Ballard Slough (35.55169°N, 
89.88314°W; WGS84). 5 May 2015. Rob Colvin, Jeremy Dennison, 
and Jake Yoes. Verified by A. Floyd Scott. Austin Peay State Uni-
versity Museum of Zoology (APSU 19578, photo voucher). First 
county record (Scott and Redmond 2008. Atlas of Amphibians in 
Tennessee. The Center for Field Biology, Austin Peay State Uni-
versity, Clarksville, Tennessee. Available at http://www.apsu.
edu/amatlas [updated 27 April 2015; accessed 22 July 2015]).

ROBERT COLVIN (e-mail: Rob.Colvin@tn.gov), JEREMY DENNISON 
(e-mail: Jeremy.Dennison@tn.gov), and JAKE YOES, Tennessee Wildlife 
Resources Agency, Region I, 200 Lowell Thomas Drive, Jackson, Tennes-
see 38301, USA (e-mail: jyduck1@hotmail.com).

HYLA WRIGHTORUM (Arizona Treefrog). USA: ARIZONA: co-
chise co.: Brown Canyon Ranch (31.475322°N, 110.297749°W; 
WGS 84). 7 July 2015. Valerie Buxton. Verified by Christopher 
A. Phillips. Illinois Natural History Survey (INHS 2015aw, pho-
tographic voucher). Updated county record (USFWS Species 
Assessment Form; http://ecos.fws.gov/docs/candidate/assess-
ments/2014/r2/D03S_V02.pdf; 10 July 2015). Multiple males 
were observed calling from a breeding pond on 7 July 2015 and 
subsequent dates. These individuals belong to the Huachuca-
Canelo distinct population segment. In Arizona, this species 
has been observed at eight of 13–16 sites within the last two de-
cades, with the majority of these observations noted more than 
10 years ago (USFWS Species Assessment Form; op. cit.). The 
current distribution is poorly understood and the species is a 
candidate for listing under the Endangered Species Act. This re-
cord confirms the current distribution of H. wrightorum in the 
Huachuca Mountains. 

VALERIE L. BUXTON, Department of Natural Resources and Environ-
mental Sciences, University of Illinois, Champaign, Illinois 61820, USA (e-
mail: vbuxton2@illinois.edu); JOHN KRAFT, US Forest Service, Hereford, 
Arizona 85615, USA; JINELLE H. SPERRY, Construction Engineering Re-
search Laboratory, Champaign, Illinois 61820, USA.

INCILIUS NEBULIFER (Gulf Coast Toad). USA: TEXAS: JiM hogg 
co.: FM 1017 S of Hebronville (27.23623°N, 98.65029°; WGS84) 
152 m elev. 6 June 2007. Collected by Carl J. Franklin. Verified by 
Eric N. Smith. Amphibian and Reptile Diversity Research Center, 
University of Texas at Arlington (UTA A-58124). First county record 
(Dixon 2013. Amphibians and Reptiles of Texas: with Keys, Taxo-
nomic Synopses, Bibliography, and Distribution Maps. Texas A&M 
University Press, College Station, Texas. 447 pp.).

This record completes its expected distribution throughout 
south Texas as it has previously been documented from all 
surrounding counties. The location is part of the south Texas brush 
country, with parts of the sand sheet extending into the northern 
part of the county, making the vegetation highly diverse and 
consisting of low to mid-sized woody and mostly thorny shrubs, 
vines, trees, and grasses, and a mixed composition of succulent 
and thorn brush vegetation in areas with sandy soils. 

MAYRA OYERVIDES, Department of Biology, University of Texas-Pan 
American, 1201 W. University Drive, Edinburg, Texas 78539, USA (e-mail: 
mgoyervides@broncs.utpa.edu); CARL J. FRANKLIN, Amphibian and Rep-
tile Diversity Research Center at the University of Texas at Arlington, Arling-
ton, Texas 76019 (e-mail: Franklin@uta.edu); FREDERIC ZAIDAN III, Depart-
ment of Biology, University of Texas-Pan American, 1201 W. University Drive, 
Edinburg, Texas 78539, USA (e-mail: fzaidan@utpa.edu).

LITHOBATES CATESBEIANUS (American Bullfrog). USA: 
ALABAMA: coosa co.: Coosa County Road 27 at Mitchell Lake 
(Hatchet Creek) boat launch, 6.0 road km N of AL 22 (32.85842°N, 
86.39697°W; WGS 84), 70 m elev. 28 April 2015. David Laurencio 
and Christina M. Holbrook. Verified by Craig Guyer. Auburn Uni-
versity Natural History Museum (AUM 41143). New county record 
(Mount 1975. Reptiles and Amphibians of Alabama. Auburn Uni-
versity Agricultural Experiment Station, Auburn, Alabama. 347 
pp.). Specimen collected under General Scientific Collecting Per-
mit No. 8309, issued by the Alabama Department of Conservation 
and Natural Resources, Wildlife and Freshwater Fisheries Division.

DAVID LAURENCIO, Auburn University Museum of Natural History, De-
partment of Biological Sciences, 101 Rouse Life Sciences Building, Auburn 
University, Alabama 36849, USA (e-mail: norops@auburn.edu); CHRISTINA 
M. HOLBROOK, Department of Biological Sciences, 101 Rouse Life Sciences 
Building, Auburn University, Alabama 36849, USA.

LITHOBATES CATESBEIANUS (American Bullfrog). USA: INDI-
ANA: noble co.: Crooked Lake (41.268903°N, 85.482217°W; WGS 
84). 23 June 2015. Andrew Hoffman, Sierra Hoffman. Verified by 
Kenneth Krysko. Florida Museum of Natural History (UF-Herpe-
tology 175750, photo voucher). New county record (www.pwrc.
usgs.gov:8080/mapserver/naa/, accessed 27 July 2015; Minton 
2001. Amphibians and Reptiles of Indiana. 2nd ed., revised. Indiana 
Academy of Science. vii + 404 pp.). Large, adult female found in 
shallows of lake. Multiple adults heard calling from the lake that 
night.

ANDREW HOFFMAN (e-mail: hoffmana10@alumni.hanover.edu) and 
SIERRA HOFFMAN, Terre Haute, Indiana 47803, USA (e-mail: sshepard1@
sycamores.indstate.edu). 
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LITHOBATES PALUSTRIS (Pickerel Frog). USA: TENNESSEE: 
haMilton co.: Residential property off of Signal Forest Drive 
(35.191909°N, 85.341366°W; WGS 84). 4 August 2015. Joshua R. 
Ennen and Noah Ennen. Verified Floyd Scott. Center of Excel-
lence for Field Biology, Austin Peay State University (APSU 19586, 
digital color photo voucher). New county record (Scott and Red-
mond 1996. Atlas of Amphibians in Tennessee. Austin Peay State 
University, Clarksville, Tennessee. Updated online version avail-
able at http://apbrwww5.apsu.edu/amatlas/index.html [ac-
cessed 7 August 2015]). One sub-adult found under a cedar tree 
at a residential area dominated by oak and hickory trees.

JOSHUA R. ENNEN, Tennessee Aquarium Conservation Institute, 
Chattanooga, Tennessee 37402, USA; e-mail: jre@tnaqua.org. 

LITHOBATES SYLVATICUS (Wood Frog). USA: ARKANSAS: caR-
Roll co.: Ninestone land trust, 1.5 km NW Metalton (36.8445°N, 
94.0858333°W; WGS 84). 13 June 2015. J. C. Neal. Verified by S. 
E. Trauth. Arkansas State University Museum of Zoology Herpe-
tology Collection (ASUMZ 33361, photo voucher). Juvenile ob-
served hopping across a trail at the edge of a glade. First county 
record (Trauth et al. 2004. The Amphibians and Reptiles of Ar-
kansas. University of Arkansas Press, Fayetteville. 421 pp.). Fills a 
distributional hiatus among adjacent Boone, Newton, Madison, 
and Benton counties.

MATTHEW B. CONNIOR, Life Sciences, Northwest Arkansas Commu-
nity College, One College Drive, Bentonville, Arkansas 72712 USA (e-mail: 
mconnior@nwacc.edu); JOSEPH C. NEAL, 145 E. Cleburn Street, Fayette-
ville, Arkansas 72701, USA.

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). USA: ALA-
BAMA: lee co.: 0.10 road km NW of Ingleside Dr. on Kinsley Ct. 
(32.58252°N, 85.45724°W; WGS 84). 12 November 2012. Charles 
H. Ray. Verified by Toby J. Hibbitts. Auburn University Natural 
History Museum (AUM 40229). New county record (Mount 1975. 
Reptiles and Amphibians of Alabama. Auburn University Agri-
cultural Experiment Station, Auburn, Alabama. 347 pp.). To our 
knowledge, this is just the second documented record for Osteo-
pilus septentrionalis in the state of Alabama, the first being an 
individual found in Mobile County in 2007 (Florida Museum of 
Natural History [UF 151411]). Our record is an adult female frog 
found on the inner vertical face of a fiberglass stepladder at a res-
idence in Auburn, Alabama. The residence had received plant-
ings from a nursery in the previous months. While undoubtedly 
an isolated occurrence, it adds to growing evidence of this spe-
cies’ ability to survive interstate transport. Specimen collected 
under General Scientific Collecting Permit No. 8309, issued by 
the Alabama Department of Conservation and Natural Resourc-
es, Wildlife and Freshwater Fisheries Division.

DAVID LAURENCIO (e-mail: norops@auburn.edu), SCOTT GOETZ, 
CRAIG GUYER, and CHARLES H. RAY, Auburn University Museum of 
Natural History, Department of Biological Sciences, 101 Rouse Life Sciences 
Building, Auburn University, Alabama 36849, USA.

PSEUDACRIS CRUCIFER (Spring Peeper). USA: ALABAMA: 
coosa co.: 0.32 road km N of AL 22 on Coosa County Road 27 
(32.81702°N, 86.38043°W; WGS 84), 174 m elev. 28 April 2015. Da-
vid Laurencio and Christina M. Holbrook. Verified by Craig Guy-
er. Auburn University Natural History Museum (AUM 41146). 
New county record (Mount 1975. Reptiles and Amphibians of 
Alabama. Auburn University Agricultural Experiment Station, 
Auburn, Alabama. 347 pp.). Specimen collected under General 
Scientific Collecting Permit No. 8309, issued by the Alabama 

Department of Conservation and Natural Resources, Wildlife 
and Freshwater Fisheries Division.

DAVID LAURENCIO, Auburn University Museum of Natural His-
tory, Department of Biological Sciences, 101 Rouse Life Sciences Build-
ing, Auburn University, Alabama 36849, USA (e-mail: norops@auburn.
edu); CHRISTINA M. HOLBROOK, Department of Biological Sciences, 101 
Rouse Life Sciences Building, Auburn University, Alabama 36849, USA.

PSEUDACRIS FERIARUM (Upland Chorus Frog). USA: ALA-
BAMA: coosa co.: 0.16 road km S of Coosa County Road 56 on Co-
osa County Road 55, in a tire rut on east side of road (33.00506°N, 
86.36552°W; WGS 84), 186 m elev. 28 April 2015. David Laurencio 
and Christina M. Holbrook. Verified by Craig Guyer. Auburn Uni-
versity Natural History Museum (AUM 41136). New county re-
cord (Mount 1975. Reptiles and Amphibians of Alabama. Auburn 
University Agricultural Experiment Station, Auburn, Alabama. 
347 pp.). Specimen collected under General Scientific Collecting 
Permit No. 8309, issued by the Alabama Department of Conser-
vation and Natural Resources, Wildlife and Freshwater Fisheries 
Division.

DAVID LAURENCIO, Auburn University Museum of Natural His-
tory, Department of Biological Sciences, 101 Rouse Life Sciences Build-
ing, Auburn University, Alabama 36849, USA (e-mail: norops@auburn.
edu); CHRISTINA M. HOLBROOK, Department of Biological Sciences, 101 
Rouse Life Sciences Building, Auburn University, Alabama 36849, USA.

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). USA: INDI-
ANA: Jackson co.: east of Medora on Highway 235 (38.818851°N, 
86.120517°W; NAD 83). 15 July 2015. Sarabeth Klueh-Mundy and 
Jason Mirtl. Verified by Alan Resetar. Field Museum of Natural 
History (FMNH 285200, 285201). New county record (Minton 
2001. Amphibians and Reptiles of Indiana. 2nd ed., revised. In-
diana Academy of Science. vii + 404 pp.) Two individuals were 
found dead on the road. 

oRange co.: near Millersburg on Highway 56 (38.557306°N, 
86.312802°W; NAD 83). 15 July 2015. Sarabeth Klueh-Mundy and 
Jason Mirtl. Verified by Chris Phillips. Illinois Natural History 
Survey (INHS 2015au, photo voucher). New county record 
(Minton 2001, op. cit.). Recently metamorphosed individuals 
found in the road and along the roadside. 

Washington co.: Livonia Community Park (38.557951°N, 
86.279225°W; NAD 83). 15 July 2015. Sarabeth Klueh-Mundy 
and Jason Mirtl. Verified by Chris Phillips. INHS 2015at, photo 
voucher. New county record (Minton 2001, op. cit.). Recently 
metamorphosed individuals found in the grass near a temporary 
pool. 

SARABETH KLUEH-MUNDY and JASON MIRTL, Wildlife Science 
Unit, Indiana Department of Natural Resources Division of Fish and Wildlife, 
5596 East State Road 46, Bloomington, Indiana 47401, USA (e-mail: sklueh-
mundy@dnr.in.gov).

SPEA BOMBIFRONS (Plains Spadefoot). USA: TEXAS: hall co.: 
Hwy 70, 27.4 km S of Clarendon (34.69332°N, 100.89625°W; WGS 
84), 665 m elev. 14 July 2015. Thomas J. Belford. Verified by Willi-
am E. Duellman. University of Kansas Natural History Museum 
(KUDA 12450). First county record (Dixon 2013. Amphibians 
and Reptiles of Texas: with Keys, Taxonomic Synopses, Bibliog-
raphy, and Distribution Maps. Texas A&M University Press, Col-
lege Station, Texas. 447 pp.). A single adult was found sitting off 
the shoulder of the road early morning. Fills a distribution gap 
among Brisco, Motley, Cottle, Childress, Collingsworth, and 
Donley counties. 
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GLENN J. MANNING, School of Mathematical and Natural Sciences, 
University of Arkansas, Monticello, 397 University Dr., PO Box 3480, Mon-
ticello, Arkansas 71656, USA (e-mail: manning@uamont.edu); THOMAS 
J. BELFORD, 37 White Oak Cir, Searcy, Arkansas 72143, USA (e-mail: 
thomasbelfordiniraq@yahoo.com); BRAD BIRCHFIELD, 11050 Cain 
Road, Mountainburg, Arkansas 72946, USA (e-mail:mulebrother@gmail.
com); JEREMY R. SLOAN, 330 Deerwood Drive, Greenwood, Arkansas 
72936, USA (e-mail: jeremy@jeremysloan.us); JAMES U. VAN DYKE, 
School of Science & Health, University of Western Sydney, Building M15, 
HWK, Locked Bag 1797 Penrith, NSW, 2751, Australia (e-mail: j.Vandyke@
uws.edu.au).

ZAKERANA ASMATI (Bangladeshi Cricket Frog). BANGLA-
DESH: RAJSHAHI DIVISION: naogaon distRict: Nazipur 
(25.025489°N, 88.450660°E; WGS 84), 24 m elev. 11 August 2013. 
Faysal Ahmad. Verified by Mohammad Abdul Wahed Chow-
dhury. Zoology Museum, Department of Zoology, Jagannath 
University, Dhaka (JnU/Zoo/M/Amp/Pho/2015/0014, photo 
voucher; adult specimen unnumbered); Zoological Reference 
Collection, Lee Kong Chian Natural History Museum, National 
University of Singapore (ZRC [IMG] 1.79, photo voucher). First 
record for Naogaon District, NW Bangladesh. Described from 
Chittagong, Bangladesh (Howlader 2011. Zootaxa 2761:41–50). 
Adult female collected alongside water canal, in bamboo gar-
den, near grasslands and paddy fields.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAYER 
MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath Univer-
sity, Dhaka 1100, Bangladesh (e-mail: shayermia@hotmail.com). 

TESTUDINES — TURTLES

APALONE SPINIFERA (Spiny Softshell). USA: FLORIDA: es-
caMbia Co.: Perdido River (30.655631°N, 87.397761°W; WGS84). 
27 March 2002. Dale R. Jackson and Robert N. Walker. Verified 
by Kenneth L. Krysko. Florida Museum of Natural History (UF 
175780, 4 photographic vouchers; specimen alive in captivity, 
2015). New drainage record (Mount 1975. The Reptiles and Am-
phibians of Alabama. Auburn Univ. Agric. Exp. Sta., Auburn, Al-
abama. 347 pp.; Moler 2006. In Meylan [ed.], Biology and Con-
servation of Florida Turtles. Chelon. Res. Monogr. 3. 376 pp.; 
Krysko et al. 2011. Atlas of Amphibians and Reptiles in Florida. 
Final report, Florida Fish and Wildlife Conservation Commis-
sion, Tallahassee. 524 pp.). The undocumented listing of this 
species in the Perdido River by Jackson (2005. In Meshaka and 
Babbitt [eds.], Amphibians and Reptiles: Status and Conser-
vation in Florida. Kreiger Publ. Co., Malabar, Florida. 317 pp.) 
was based on this record. This small blackwater river, which 
flows 80 straight-line km southward to Perdido Bay on the Gulf 
of Mexico, is situated between the Escambia River and Mobile 
Bay drainages (both known to support the species) and forms 
the southernmost portion of the Alabama-Florida state border 
for much of its length. One of two small adult males observed 
basking at river’s edge in stretch from 2 miles S of Barrineau 
Park downstream to County Road 184; most of this stretch on 
the Florida side was subsequently protected as the Perdido Riv-
er Water Management Area following the survey in which this 
population was discovered.

A second, older specimen, in the Auburn University Museum 
of Natural History, is available from the Alabama side of the river, 
ca. 19.5 straight-line km downstream of UF 175780’s capture site. 
AUM 25123, an adult male, was collected by G. Baldwin on 17 
August 1976, 1.0 mile S of US 90, Baldwin Co. (georeferenced 

as 30.50752°N, 87.44736°W). We thank David Laurencio for 
providing data for the Alabama specimen.

DALE R. JACKSON, Florida Natural Areas Inventory, Florida State Uni-
versity, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 32303, 
USA (e-mail: drjackson@admin.fsu.edu); ROBERT N. WALKER, 1430 North 
Randolph Circle, Tallahassee, Florida 32308, USA; GHISLAINE C. GUYOT, 
2311 Bourgogne Drive, Tallahassee, Florida 32308, USA.

APALONE SPINIFERA (Spiny Softshell Turtle) USA: GEOR-
GIA: luMpkin co.: Yahoola Creek below the Lake Zwerner Dam 
(34.543635°N, 83.970744°W; WGS 84). 9 June 2014. Grover J. 
Brown. Verified by Kenneth L. Krysko. Florida Museum of Natu-
ral History (UF 173910). New county record (Jensen et al. 2008. 
Amphibians and Reptiles of Georgia. University of Georgia Press, 
Athens, Georgia. 575 pp.). Adult male observed basking at the 
base of the dam at Lake Zwerner.

GROVER J. BROWN III, Department of Biological Sciences, The Uni-
versity of Southern Mississippi, 118 College Drive, Hattiesburg, Mississippi 
39406, USA; e-mail: GroverJBrown@gmail.com.

APALONE SPINIFERA (Spiny Softshell). USA: INDIANA: hoWaRd 
co.: Taylor Township, US-31 crossing east fork of Little Wildcat 
Creek (40.405319°N, 86.110298°W; WGS 84). 3 June 2015. Mi-
chael S. Finkler. Verified by Robert Brodman. Illinois Natural His-
tory Survey (INHS 2015as, photo voucher). New county record 
(Minton 2001. Amphibians & Reptiles of Indiana, 2nd ed. Indiana 
Academy of Science, Indianapolis. 404 pp.). Fills gap in distribu-
tion in north-central Indiana. Known from one of six adjacent 
counties. Two adult females found on northwest side of highway.

MICHAEL S. FINKLER, School of Sciences, Indiana University Kokomo, 
PO Box 9003, Kokomo, Indiana 46904-9003, USA; e-mail: mfinkler@iuk.edu. 

APALONE SPINIFERA (Spiny Softshell). USA: TENNESSEE: tip-
ton co.: Ballard Slough (35.53963°N, 89.88513°W; WGS 84). 9 June 
2015. Robert Colvin, Jeremy Dennison, and Jake Yoes. Verified 
by A. Floyd Scott. Austin Peay State University Museum of Zool-
ogy (APSU 19579, photo voucher). New county record (Scott and 
Redmond 2008. Atlas of Reptiles in Tennessee, Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee. 
Available at http://www.apsu.edu/reptatlas [updated 25 May 
2015; accessed 22 July 2015]).

ROBERT COLVIN (e-mail: Rob.Colvin@tn.gov), JEREMY DENNISON 
(e-mail: Jeremy.Dennison@tn.gov), and JAKE YOES, Tennessee Wildlife 
Resources Agency, Region I, 200 Lowell Thomas Drive, Jackson, Tennessee 
38301, USA (e-mail: jyduck1@hotmail.com).

APALONE SPINIFERA GUADALUPENSIS (Guadalupe Spiny 
Softshell). USA: TEXAS: guadalupe co.: Private property at the 
end of Old Seguin Road (29.79193611°N, 97.93446111°W; WGS 
84), 186 m elev. 6 June 2015. Shashwat Sirsi, Ivana Mali, Andrea 
Villamizar-Gomez, and Michael R. J. Forstner. Verified by Carl J. 
Franklin. University of Texas at Arlington, Amphibian and Rep-
tile Diversity Research Center (UTADC-8529–8531, photo vouch-
ers). New county record (Dixon 2013. Amphibians and Reptiles 
of Texas: with Keys, Taxonomic Synopses, Bibliography, and 
Distribution Maps. Texas A&M University Press, College Station, 
Texas. 447 pp.). This record fills a distributional gap within the 
surrounding counties of Bexar, Hays, Comal, Caldwell, Wilson, 
and Gonzales counties (Dixon 2013, op. cit.) This adult female 
(SCL: 345 mm; W: 3902 g) was encountered alive about 0.23 km 
NE off the N end of Old Seguin Road and was captured by hand. 
Specimen (MF37532) was secured under a Scientific Permit for 
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Research (SPR-0102-191) issued to Michael R. J. Forstner by the 
Texas Parks and Wildlife Department.

SHASHWAT SIRSI (e-mail: s_s477@txstate.edu), IVANA MALI, AN-
DREA VILLAMIZAR-GOMEZ, and MICHAEL R. J. FORSTNER, Depart-
ment of Biology, Texas State University, 601 University Drive, San Marcos, 
Texas 78666, USA.

CHELYDRA SERPENTINA (Snapping Turtle). USA: INDIANA: 
tippecanoe co.: Wabash River (40.382976°N, 87.082825°W; WGS 
84). 8 May 2015. Zachary Truelock. Verified by Kenneth Krysko. 
Florida Museum of Natural History (UF-Herpetology 176028, 
photo voucher). New county record (Minton 2001. Amphibians 
and Reptiles of Indiana. 2nd ed., revised. Indiana Academy of Sci-
ence. vii + 404 pp.). A single juvenile was found submerged in the 
riverbed.

ZACH TRUELOCK, Purdue University, 580 McCutcheon Hall, West La-
fayette, Indiana 47907, USA; e-mail: ztrueloc@purdue.edu. 

CHELYDRA SERPENTINA (Snapping Turtle). USA: TENNES-
SEE: dyeR co.: Willow Lake, Moss Island WMA (35.966587°N., 
89.593333°W; WGS 84). 12 June 2015. Robert Colvin and Jeremy 
Dennison. Verified by A. Floyd Scott. Austin Peay State University 
Museum of Zoology (APSU 19580, photo voucher). New county 
record (Scott and Redmond 2008. Atlas of Reptiles in Tennessee, 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee. Available at http://www.apsu.edu/reptatlas [updated 
28 July 2014; accessed 22 July 2015]).

ROBERT COLVIN (e-mail: Rob.Colvin@tn.gov), and JEREMY DENNI-
SON, Tennessee Wildlife Resources Agency, Region I, 200 Lowell Thomas 
Drive, Jackson, Tennessee 38301, USA (e-mail: Jeremy.Dennison@tn.gov).

CHELYDRA SERPENTINA (Snapping Turtle). USA: TEXAS: 
caldWell co.: Approximately 3 miles E of junction US 183 and 
FM 20 (29.876393°N, 97.619747°W; WGS 84). 8 Oct 2012. Mi-
chael R. J. Forstner. Verified by Toby J. Hibbitts. Biodiversity Re-
search and Teaching Collections, Texas A&M University (TCWC 
100347). New county record (Dixon 2013. Amphibians and Rep-
tiles of Texas: with Keys, Taxonomic Synopses, Bibliography, and 
Distribution Maps. Texas A&M University Press, College Station, 
Texas. 447 pp.). The species was previously reported in all sur-
rounding counties: Bastrop, Travis, Hays, Comal, Gonzales, Gua-
dalupe, and Fayette (Dixon 2013, op. cit.), with the nearest record 
being ~31.9 km SW in Guadalupe Co. (UTADC 8532–8535). One 
specimen (Carapace Length: 287 mm) found dead on the road. 
Specimen (MF37547) was secured under a Scientific Permit for 
Research (SPR-0102-191) issued to Michael R. J. Forstner by the 
Texas Parks and Wildlife Department. 

ANJANA PARANDHAMAN, Department of Biology, Texas State 
University, 601 University Drive, San Marcos, Texas 78666, USA (e-mail: 
a_p233@txstate.edu); IVANA MALI, Department of Biology, Eastern New 
Mexico University, 1500 S Ave K Station 33, Portales, New Mexico 88130, 
USA; MICHAEL R. J. FORSTNER, Department of Biology, Texas State Uni-
versity, 601 University Drive, San Marcos, Texas 78666, USA.

CHYRSEMYS PICTA (Painted Turtle) USA: GEORGIA: luMpkin 
co.: Dahlonega, Cavender Creek Road & Rock House Road, 0.1 
mi SW (34.558935°N, 83.928445°W; WGS84). 10 July 2014. Grover 
J. Brown. Verified by Kenneth L. Krysko. Florida Museum of Natu-
ral History (UF 173911). New county record (Jensen et al. 2008. 
Amphibians and Reptiles of Georgia. University of Georgia Press, 
Athens. 575 pp.). Subadult female found foraging in the shallows 
of a small pond. 

GROVER J. BROWN III, Department of Biological Sciences, The Uni-
versity of Southern Mississippi, 118 College Drive, Hattiesburg, Mississippi 
39406, USA; e-mail: GroverJBrown@gmail.com.

CHRYSEMYS PICTA (Painted Turtle). USA: INDIANA: tippe-
canoe co.: Celery Bog (40.454519°N, 86.936141°W; WGS 84) 
28 April 2015. Zachary Truelock. Verified by Kenneth Krysko. 
Florida Museum of Natural History (UF-Herpetology 176031, 
photo voucher). New county record (Minton 2001. Amphibians 
and Reptiles of Indiana. 2nd ed., revised. Indiana Academy of 
Science. vii + 404 pp.). A single adult was observed and photo-
graphed basking on a log. Numerous others were seen but not 
photographed. 

ZACH TRUELOCK, Purdue University, 580 McCutcheon Hall, West La-
fayette, Indiana 47907, USA; e-mail: ztrueloc@purdue.edu. 

GLYPTEMYS INSCULPTA (Wood Turtle). USA: WISCONSIN: 
VeRnon co.: Township of Whitestown (43.7°N, 90.6°W; WGS 84). 
12 July 2009. Ben Johnston. Verified by Joshua M. Kapfer. Illinois 
Natural History Survey (INHS 2015a, photo voucher). New coun-
ty record that completes a gap in the species’ documented range 
(Casper 1996. Geographic Distributions of the Amphibians and 
Reptiles of Wisconsin. Milwaukee Publ. Mus., Milwaukee, Wis-
consin. 87 pp.). An individual Wood Turtle was encountered and 
photographed by Ben Johnston in the Kickapoo Valley Reserve 
within a dry-mesic forest and approximately 12 m upland from 
the Kickapoo River corridor. Adjacent habitat includes non-for-
ested emergent wetlands, floodplain forests, fallow upland fields, 
and agricultural fields. The only published mention of this spe-
cies in Vernon Co. (Pope 1930. Trans. Wisconsin Acad. Sci. Arts 
Lett. 25:273–284) was based on a specimen collected by W. R. 
Spellum in 1928 along the Bad Axe River (Milwaukee Public Mu-
seum, MPM 2291, currently listed as “presumed missing”). Our 
current report supplements six additional unvouchered obser-
vations that have been reported intermittently to the Wisconsin 
Department of Natural Resources’ Natural Heritage Inventory 
database from 1977 through 2011 for Vernon Co.

BEN JOHNSTON, Kickapoo Valley Reserve, S3661 State Road 131, La 
Farge, Wisconsin 54639, USA (e-mail: ben.johnston@wisconsin.gov); AN-
DREW F. BADJE and RICHARD A. STAFFEN, Wisconsin Department of 
Natural Resources-Bureau of Natural Heritage Conservation, 101 S. Webster 
St., PO Box 7921, Madison, Wisconsin 53707-7921, USA.

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). USA: TEN-
NESSEE: laWRence co.: Little Buffalo River in Laurel Hill Wildlife 
Management Area (35.380142°N 87.513106°W; NAD 83). 13 July 
2015. Brian T. Miller. Verified by A. F. Scott. Austin Peay State Uni-
versity (APSU 19609, color photograph). First record for county 
(Scott and Redmond 2008, latest update: 25 May 2015. Atlas of 
Reptiles in Tennessee. The Center for Field Biology, Austin Peay 
State University, Clarksville, Tennessee. Available at http://apsu.
edu/reptatlas/(accessed 10 September 2015). An adult found 
alive in stream.

BRIAN T. MILLER (e-mail: brian.miller@mtsu.edu) and MARSHALL S. 
BAUGHMAN, Department of Biology, Middle Tennessee State University, 
Murfreesboro, Tennessee 37132, USA.

GRAPTEMYS OUACHITENSIS (Ouachita Map Turtle). USA: 
OKLAHOMA: alFalFa co.: Salt Fork of the Arkansas River, Great 
Salt Plains State Park (36.746963°N, 98.1337888°W; WGS 84). 7 
October 2013. Gregory A. Geller and Deborah A. Geller. Verified 
by Peter V. Lindeman. Florida Museum of Natural History (UF 
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176019, 176020; photo vouchers). New county and tributary re-
cord (Lindeman 2013. The Map Turtle and Sawback Atlas: Ecol-
ogy, Evolution, Distribution, and Conservation. University of 
Oklahoma Press, Norman. 460 pp.). Several male and female tur-
tles observed basking on rocks downstream of Great Salt Plains 
Lake spillways. As the salinity of the lake water is reported to be 
approximately one-quarter that of the ocean (Hedglen 2009. 
Great Salt Plains State Park and National Wildlife Refuge, Ency-
clopedia of Oklahoma History and Culture; www.okhistory.org 
[accessed September 03, 2015]), future dietary and physiological 
studies of this population may prove of interest. 

I thank Peter V. Lindeman for alerting me to the significance 
of these observations and Kenneth L. Krysko for processing the 
vouchers.

GREGORY A. GELLER, E7503 County Highway C, North Freedom, Wis-
consin 53951, USA; e-mail: ggeller54@gmail.com.

GRAPTEMYS PSEUDOGEOGRAPHICA KOHNII (Mississippi 
Map Turtle). USA: TEXAS: bRazoRia co.: Freeport, Brazos Riv-
er (tidal) approximately 10 river km upstream from mouth. 
(28.964739°N, 95.374234°W; WGS 84). 11 February 2015. Stephen 
Curtis and Rachel Byrne. Verified by Carl J. Franklin. Amphib-
ian and Reptile Diversity Research Center, University of Texas at 
Arlington (UTADC 8570–8574, photo vouchers). New county re-
cord (Dixon 2013. Amphibians and Reptiles of Texas: with Keys, 
Taxonomic Synopses, Bibliography, and Distribution Maps. 
Texas A&M University Press, College Station, Texas. 447 pp.). 
Hatchling-sized (SCL = 37 mm) individual captured by hand 
from piling near a boat ramp. This area of the Brazos River is tid-
ally influenced, and salinities of >10 ppt have been recorded at 
the site. Capture was following a high water flow event (flow = 
24,100 cfs; USGS gauge 08116650) which may have displaced the 
animal to capture location. Salinity at time of capture was 2 ppt. 
This specimen increases range approximately 134 km (straight 
line distance) SE from Mill Creek, a Brazos River tributary, in Aus-
tin Co., Texas (VertNet database search, http://www.vertnet.org) 
and 80 km SW from another recent report in Fort Bend Co., Texas 
(Alleman et al. 2015. Herpetol. Rev. 46:565). Specimen collected 
under TPWD Scientific Research Permit SPR-0504-383.

BRYAN J. ALLEMAN (e-mail: balleman@alumni.lsu.edu), RACHEL E. 
BYRNE, STEPHEN G. CURTIS, MANDI L. GORDON, GEORGE J. GUIL-
LEN, Environmental Institute of Houston and University of Houston - Clear 
Lake, Houston, Texas 77058, USA.

GRAPTEMYS PSEUDOGEOGRAPHICA KOHNII (Mississippi 
Map Turtle). USA: TEXAS: FoRt bend co.: approximately 4 km 
NW of Rosenberg, Brazos River. (29.591457°N, 95.829300°W; 
WGS 84). 17–18 May 2015. Michael Lane and Jordan Muegge. 
Verified by Toby J. Hibbitts. Biodiversity Research and Teach-
ing Collections, Texas A&M University (TCWC 100348). New 
county record (Dixon 2013. Amphibians and Reptiles of Texas: 
with Keys, Taxonomic Synopses, Bibliography, and Distribution 
Maps. Texas A&M University Press, College Station, Texas. 447 
pp.). Hatchling-sized specimen captured by hand. Captured 
during high water event in small creeks directly off main stem 
of the Brazos River. Multiple individuals observed and captured 
during event in small creeks on same reach of river. Observa-
tions include basking adults. Specimen extends range approxi-
mately 55 km SE from Mill Creek in Austin Co., Texas (VertNet 
database search, http://www.vertnet.org), and approximately 
80 km NW of recent Brazoria Co., Texas individual (Alleman et 
al. 2015. Herpetol. Rev. 46:565). Fills county gap between Austin 

Co. and Brazoria Co. within Brazos River watershed. Specimen 
collected under TPWD Scientific Research Permit SPR-0504-
383.

BRYAN J. ALLEMAN (e-mail: balleman@alumni.lsu.edu), MICHAEL 
S. LANE, GEORGE J. GUILLEN, Environmental Institute of Houston and 
University of Houston - Clear Lake, Houston, Texas, 77058, USA; JORDAN 
MUEGGE, Richmond, Texas, 77406, USA.

GRAPTEMYS PSEUDOGEOGRAPHICA (False Map Turtle). 
USA: TENNESSEE: dyeR co.: Willow Lake, Moss Island WMA 
(35.948530°N, 89.580649°W; WGS 84). 12 June 2015. Robert 
Colvin and Jeremy Dennison. Verified by A. Floyd Scott. Austin 
Peay State University Museum of Zoology (APSU 19581, photo 
voucher). New county record (Scott and Redmond 2008. Atlas of 
Reptiles in Tennessee, Center for Field Biology, Austin Peay State 
University, Clarksville, Tennessee. Available at http://www.apsu.
edu/reptatlas [updated 10 March 2014; accessed 22 July 2015]).

ROBERT COLVIN (e-mail: Rob.Colvin@tn.gov), and JEREMY DENNI-
SON, Tennessee Wildlife Resources Agency, Region I, 200 Lowell Thomas 
Drive, Jackson, Tennessee 38301, USA (e-mail: Jeremy.Dennison@tn.gov).

GRAPTEMYS PSEUDOGEOGRAPHICA PSEUDOGEOGRAPHI-
CA (Northern False Map Turtle). USA: MISSOURI: atchison co.: 
Slough in Missouri River floodplain (40.404842°N, 95.636146°W; 
WGS 84), 272 m elev. 10 September 2014. Brian Hubbs. Verified 
by Neftali Camacho. Natural History Museum of Los Angeles 
County (LACM PC 1860). New county record (Johnson 2000. 
The Amphibians and Reptiles of Missouri. Missouri Department 
of Conservation, Jefferson City, Missouri. 400 pp.; Edmond and 
Daniel 2015. Missouri Herpetological Atlas Project. <http://at-
las.moherp.org/> Accessed 12 November 2015). Turtle observed 
basking on log. 

BRIAN HUBBS, P.O. BX 26407, Tempe, Arizona 85285, USA; e-mail: tri-
colorbrian@hotmail.com. 

KINOSTERNON SUBRUBRUM (Mississippi Mud Turtle). 
USA: OKLAHOMA: oklahoMa co.: NE 50th St. and N Bartell Rd 
(35.52229°N, 97.43267°W; WGS 84), 368 m elev. 12 May 2015. 
Cameron D. Siler, Brendan B. Heitz, Alyssa M. Anwar, Elizabeth 
Gorgone-Barbosa, Michelle L. Penrod, Colin Whitsett, Elyse S. 
Freitas. Verified by Jessa L. Watters. Sam Noble Oklahoma Muse-
um of Natural History (OMNH 44358–44360). New county record 
(Sievert and Sievert 2011. A Field Guide to Oklahoma’s Amphib-
ians and Reptiles. Oklahoma Department of Wildlife Conserva-
tion, Oklahoma City, Oklahoma. 211 pp.). The nearest known 
vouchered specimens are from ca. 38.0 km to the south in Cleve-
land Co., Oklahoma (OMNH 38292, 40060–40069). These speci-
mens fill a gap in the known distribution of this species in south-
central Oklahoma. One juvenile (78.6 mm carapace length; 73.7 
mm plastron length; 98.6 g), and two adult males (107.35 mm 
and 100.5 mm carapace length; 91.9 mm and 84.0 mm plastron 
length; 260.2 g and 201.7 g) were collected in a flooded grassy 
depression just southeast of the intersection between NE 50th St 
and N Bartell Rd. in Oklahoma City. Specimens collected under 
an Oklahoma Department of Wildlife Conservation Scientific 
Collecting Permit (#6147) issued to CDS.

BRENDAN B. HEITZ (e-mail: flipthrow94@gmail.com), ELYSE S. FREI-
TAS (e-mail: efreitas@ou.edu), ALYSSA M. ANWAR (e-mail: alyssa.anwar@
ou.edu), ELIZABETH G. GORGONE-BARBOSA (e-mail: elizabethgor-
gone@gmail.com), MICHELLE L. PENROD (e-mail: Michelle.L.Penrod-1@
ou.edu), COLLIN WHITSETT (e-mail: collinwhitsett@gmail.com), and 
CAMERON D. SILER, Herpetology Collections, Sam Noble Oklahoma 
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Museum of Natural History, University of Oklahoma, 2401 Chautauqua 
Avenue, Norman, Oklahoma, 73072-7029, USA (e-mail: camsiler@ou.edu).

MACROCHELYS APALACHICOLAE (Apalachicola Alligator 
Snapping Turtle). USA: FLORIDA: holMes co.: Choctawhatchee 
River (30.86580°N, 85.88469°W; WGS 84). 13 May 2014. E. Pier-
son Hill. Verified by Kenneth L. Krysko. Florida Museum of Natu-
ral History (UF 175399, color photo). First record for the county 
(Krysko et al. 2011. Atlas of Amphibians and Reptiles in Florida. 
Final report, Florida Fish and Wildlife Conservation Commission, 
Tallahassee. 524 pp.). Immature basking on shaded willow trunk.

E. PIERSON HILL (e-mail: pierson.hill@myfwc.com) and JONATHAN 
D. MAYS, Florida Fish and Wildlife Conservation Commission, 1105 S.W. 
Williston Road, Gainesville, Florida 32601, USA (e-mail: jonathan.mays@
myfwc.com).

MACROCHELYS TEMMINCKII (Alligator Snapping Turtle). USA: 
TENNESSEE: decatuR co.: Beech River (35.81743°N, 88.22875°W; 
WGS 84). 24 June 2015. Andrew Pirtle. Verified by A. Floyd Scott. 
Austin Peay State University Museum of Zoology (APSU 19572, 
photo voucher). New county record (Scott and Redmond 2008. 
Atlas of Reptiles in Tennessee, Center for Field Biology, Austin 
Peay State University, Clarksville, Tennessee. Available at http://
www.apsu.edu/reptatlas [updated 9 January 2015; accessed 22 
July 2015]).

ROBERT COLVIN, Tennessee Wildlife Resources Agency, Region I, 200 
Lowell Thomas Drive, Jackson, Tennessee 38301, USA: e-mail: Rob.Colvin@
tn.gov.

PSEUDEMYS CONCINNA (River Cooter) USA: GEORGIA: luMp-
kin co.: Tahoe Run, 0.42 mi NW State Road 400, Dahlonega 
(34.469541°N, 83.975266°W; WGS 84). 26 May 2014. Grover J. 
Brown. Florida Museum of Natural History (UF 173864). New 
county record (Jensen et al. 2008. Amphibians and Reptiles of 
Georgia. University of Georgia Press, Athens. 575 pp.). A hatch-
ling was found basking along the riverbank. 

White co.: Sautee Nacoochee, State Road 75, 0.09 mi N State 
Road 17, Helen (34.686503°N, 83.710564°W; WGS 84). 26 June 
2014. Grover J. Brown and Theresa S. M. Stratmann. UF 173912. 
New county record (Jensen et al. 2008, op. cit.). Adult female 
found nesting in a field along State Road 17. Both specimens 
verified by Kenneth L. Krysko.

GROVER J. BROWN III, Department of Biological Sciences, The Uni-
versity of Southern Mississippi, 118 College Drive, Hattiesburg, Mississippi 
39406, USA; e-mail: GroverJBrown@gmail.com.

STERNOTHERUS CARINATUS (Razor-backed Musk Turtle). 
USA: ARKANSAS: cRaighead co.: Jonesboro, Craighead Lake 
(35.77894°N, 90.70923°W; WGS84). 10 July 2015. John D. Konva-
lina. Verified by Michael V. Plummer. Arkansas State University 
Museum of Zoology (ASUMZ 33368, photo voucher). New coun-
ty record (Trauth et al. 2004. The Amphibians and Reptiles of Ar-
kansas. The University of Arkansas Press, Fayetteville, Arkansas. 
421 pp.). An adult female (carapace length: 10.3 cm, plastron 
length: 7.0 cm, carapace width: 7.8 cm, plastron width: 6.3 cm) 
was captured using a hoop trap baited with fish. This is the first 
record for this species in northern Arkansas (above the 35°N par-
allel). The closest previously cataloged specimen was 165.4 km 
SW in Prairie Co. This specimen was captured and released dur-
ing a population survey of Craighead Lake. Scientific Collecting 
Permit (#012320151) issued to SET by the Arkansas Game and 
Fish Commission. 

JOHN D. KONVALINA (e-mail: john.konvalin@smail.astate.edu), 
CHRISTOPHER S. THIGPEN (e-mail: christopher.thigpen@smail.astate.
edu), and STANLEY E. TRAUTH Department of Biological Sciences, Arkan-
sas State University, P.O. Box 599, State University, Arkansas 72467, USA (e-
mail: strauth@astate.edu). 

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: 
GEORGIA: luMpkin co.: Tahoe Run, 0.42 mi NW State Road 400, 
Dahlonega (34.469541°N, 83.975266°W; WGS 84). 21 June 2014. 
Grover J. Brown. Florida Museum of Natural History (UF 173866). 
New county record (Jensen et al. 2008. Amphibians and Reptiles 
of Georgia. University of Georgia Press, Athens. 575 pp.). Adult 
female found foraging along a riverbank. 

White co.: Sautee Nacoochee, State Road 75, 0.72 mi S 
State Road 17, Helen (34.675052°N, 83.713761°W; WGS84). 26 
June 2014. Grover J. Brown and Theresa S. M. Stratmann. UF 
173913. New county record (Jensen et al. 2008, op. cit.). Adult 
male found struck on State Road 17. The turtle was taken to 
the Chattahoochee Nature Center for treatment and later 
released in the same area. Both specimens verified by Kenneth 
L. Krysko. 

GROVER J. BROWN III, Department of Biological Sciences, The Uni-
versity of Southern Mississippi, 118 College Drive, Hattiesburg, Mississippi 
39406, USA; e-mail: GroverJBrown@gmail.com.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: LOU-
ISIANA: beauRegaRd paRish: 5 km N, 1.75 km W of the intersection 
of Highways 171 and 110 (30.650919°N, 93.213395°W; WGS 84). 
21 July 2014. Grant J. Gregory. Verified by Jeff Boundy. Louisiana 
Museum of Natural History (LSUMZ 99076). First parish record 
(Dundee and Rossman 1989. The Amphibians and Reptiles of 
Louisiana. Louisiana St. Univ. Press, Baton Rouge. 300 pp.). 

BEAU B. GREGORY, Coastal and Nongame Resources Division, Louisi-
ana Department of Wildlife and Fisheries, 1213 North Lakeshore Drive, Lake 
Charles, Louisiana 70601, USA: e-mail: bgregory@wlf.la.gov. 

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: 
PENNSYLVANIA: MontouR co.: Montour Preserve (41.096794°N, 
76.663693°W; WGS 84), ca. 170 m elev. 21 June 2015. Sean M. 
Hartzell. Verified by Kenneth L. Krysko. Florida Museum of Nat-
ural History (UF 175782, photo voucher). New county record 
(Hulse et al. 2001. Amphibians and Reptiles of Pennsylvania and 
the Northeast. Cornell University Press, Ithaca, New York. 419 
pp.; www.paherpsurvey.org, accessed 21 June 2015). This record 
extends the range of S. odoratus within eastern Pennsylvania by 
ca. 25 km NE from the nearest previous record for this species in 
Northumberland Co. (CM 113393). Individual encountered bask-
ing along the shoreline of a small pond.

SEAN M. HARTZELL (e-mail: smh14844@huskies.bloomu.edu) and 
AMBER L. PITT, Department of Biological and Allied Health Sciences, 
Bloomsburg University of Pennsylvania, Bloomsburg, Pennsylvania 17815, 
USA (e-mail: apitt@bloomu.edu). 

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: TEN-
NESSEE: laWRence co.: Highway 240 (35.398939°N 87.382581°W, 
NAD 83), ca. 05. km NE of Buffalo River crossing. 13 July 2015. 
Brian T. Miller. Verified by A. F. Scott. Austin Peay State University 
(APSU 19608, color photograph). First record for county, which 
decreases the size of the conspicuous hiatus in records reported 
for central Tennessee by Scott and Redmond (2008, latest update: 
25 May 2015. Atlas of Reptiles in Tennessee. The Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee. 
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Available at http://apsu.edu/reptatlas/ [accessed 13 July 2015]). 
An adult found alive on road.

BRIAN T. MILLER (e-mail: brian.miller@mtsu.edu) and NICHOLAS A. 
GONDER, Department of Biology, Middle Tennessee State University, Mur-
freesboro, Tennessee 37132, USA. 

TERRAPENE CAROLINA CAROLINA (Woodland Box Turtle). 
USA: INDIANA: hoWaRd co.: Kokomo, 3601–3699 Briarwick Dr. 
(40.443491°N, 86.140760°W; WGS 84). 15 June 2014. Aiden E. 
Stewart. Verified by Alan Resetar. Illinois Natural History Survey 
photo voucher (INHS 2015ar). New county record (Minton 2001. 
Amphibians & Reptiles of Indiana, 2nd ed. Indiana Academy of 
Science, Indianapolis. 404 pp.). Fills gap in distribution in north-
central Indiana. Known from three of six adjacent counties.

AIDEN E. STEWART, JENNIFER SCHOOLCRAFT, and MICHAEL S. 
FINKLER, School of Sciences, Indiana University Kokomo, PO Box 9003, Ko-
komo, Indiana 46904-9003, USA (e-mail: mfinkler@iuk.edu).

TERRAPENE CAROLINA CAROLINA (Woodland Box Turtle). 
USA: PENNSYLVANIA: claRion co.: Intersection of State Road 478 
and Freeman Road (41.168766°N, 79.657650°W; WGS 84). 27 May 
2015. Elisabeth T. Regester. Verified by Walter Meshaka. Clarion 
University Vertebrate Collections and Museum (CUP AP500). 
Adult male. New county record extending range southeast from 
Venango Co., northeast from Butler Co., and north from Arm-
strong Co. (Hulse et al. 2001. Amphibians and Reptiles of Penn-
sylvania and the Northeast. Cornell University Press, Ithaca, New 
York. xii + 419 pp.; Pennsylvania Amphibian and Reptile Survey: 
www.paherpsurvey.org, accessed 27 May 2015). 

ELISABETH T. REGESTER and LAUREL T. REGESTER, 725 Whitehall 
Road, Emlenton, Pennsylvania 16373, USA; KURT J. REGESTER, Depart-
ment of Biology, Clarion University, Clarion, Pennsylvania 16214, USA (e-
mail: kregester@clarion.edu). 

TRACHEMYS SCRIPTA (Pond Slider) USA: GEORGIA: luMpkin 
co.: Lake Zwerner, US 19 & Lake Zwerner, 0.61 mi NE, Dahlone-
ga (34.550928°N, 83.963037°W; WGS 84). 23 June 2014. Grover 
Brown. Verified by Kenneth L. Krysko. Florida Museum of Natu-
ral History (UF 173914). New county record (Jensen et al. 2008. 
Amphibians and Reptiles of Georgia. University of Georgia Press, 
Athens. 575 pp.). Adult female was seen basking on a log in Ya-
hoola Creek. Both T. s. scripta and T. s. elegans were seen at this 
location, so it is not known if one species was in fact native to the 
area, or whether both were introduced. 

GROVER J. BROWN III, Department of Biological Sciences, The Uni-
versity of Southern Mississippi, 118 College Drive, Hattiesburg, Mississippi 
39406 USA; e-mail: GroverJBrown@gmail.com.

TRACHEMYS SCRIPTA ELEGANS (Red-Eared Slider) USA: TEN-
NESSEE: caRRol co.: Hwy 70 (35.844766°N, 88.573212°W; WGS 
84). 30 May 2015. Lee J. Barton. Verified by A. Floyd Scott. Aus-
tin Peay State University Museum of Zoology (APSU 19557, color 
photo). First record for Carrol Co. (Scott and Redmond 2008 [lat-
est update: 25 May 2015]. Atlas of Reptiles in Tennessee. Center 
for Field Biology, Austin Peay State University, Clarksville, Ten-
nessee. Available at http://apsu.edu/reptatlas/, accessed 27 July 
2015). Adult was found dead on the highway and photographed. 

LEE J. BARTON, Freed-Hardeman University, 151 E. Main Street, Hen-
derson, Tennessee 38340, USA: e-mail: lbarton@fhu.edu.

SQUAMATA — LIZARDS

ANOLIS CAROLINENSIS (Green Anole). USA: CALIFORNIA: los 
angeles co.: Los Angeles (34.07801°N, 118.33476°W; WGS 84). 1 
October 2013. Two adult males and two adult females collected 
in an urban neighborhood along the 300 block of N. June St. 
Gregory B. Pauly. Verified by Neftali Camacho. Natural History 
Museum of Los Angeles County (LACM 184412–184415). New 
county record and second state record. An additional 19 speci-
mens were collected 1 August 2014 (LACM 185160–185178) and 
included a recent hatchling, adult females, and adult males. Ad-
ditional juveniles and adults were observed but not captured on 
both days. All individuals were observed in an area with maxi-
mum extent of 315 m along a north-south axis and 300 m along 
an east-west axis. This area covers ca. 65,600 m2 centered roughly 
on the intersection of N. June Street and Oakwood Avenue in the 
Hancock Park neighborhood of Central Los Angeles. Interviews 
with area residents indicated the anoles had been there since 
at least 2001. This is the first report of an established A. caroli-
nensis population in the county, although a single escaped pet 
anole was previously found in the county (LACM 131565). The 
first state record of anoles is of an established population in San 
Diego Co. where they are found in Balboa Park, in and around 
the San Diego Zoo (Jones and Lovich 2009. In Jones and Lovich 
[eds.], Lizards of the American Southwest, pp. 50–52. Rio Nuevo 
Publishers, Tucson, Arizona).

Specimens were collected under California Department of 
Fish and Wildlife Scientific Collecting Permit No. SC4307.

GREGORY B. PAULY, Natural History Museum of Los Angeles County, 
Los Angeles, California 90007, USA (e-mail: gpauly@nhm.org); DAVID B. 
BORTHWICK, 325 Binscarth Road, Los Osos, California 93402, USA.

ASPIDOSCELIS MOTAGUAE (Giant Whiptail). USA: FLORIDA: 
MonRoe co.: Summerland Key, 594 West Shore Drive, Summer-
land Key (24.6528°N, 81.441°W; WGS 84). 7 August 2015. Ken-
neth L. Krysko, Claudia A. MacKenzie-Krysko, and Harrison 
W. Butchart. Verified by Matthew T. Fedler. Florida Museum of 
Natural History (UF-Herpetology 175793). First record from the 
Florida Keys and a new county record (Krysko et al. 2011. Atlas 
of Amphibians and Reptiles in Florida. Final report, Florida Fish 
and Wildlife Conservation Commission, Tallahassee. 524 pp.). 
Extends range ca. 132 km SW of the nearest known record and 
population in Miami-Dade Co. (UF-Herpetology 141595). The 
population on Summerland Key was first detected in 2014. At 
least 15 individuals of all size classes were observed.

KEVIN M. ENGE (e-mail: kevin.enge@myfwc.com) and JONATHAN D. 
MAYS, Florida Fish and Wildlife Conservation Commission, 1105 S.W. Wil-
lison Road, Gainesville, Florida 32601, USA; KENNETH L. KRYSKO, CLAU-
DIA A. MacKENZIE-KRYSKO, and HARRISON W. BUTCHART, Florida 
Museum of Natural History, Division of Herpetology, 1659 Museum Road, 
Gainesville, Florida 32611, USA; SCOTT COMPTON, 596 West Shore Drive, 
Summerland Key, Florida 33042, USA.

ASPIDOSCELIS NEOMEXICANA (New Mexico Whiptail). USA: 
ARIZONA: naVaJo co.: Petrified Forest National Park (PEFO) west 
of Rainbow Forest Museum (34.815480°N, 109.867766°W; NAD 
83). 22 August 2010. David N. Velk. University of Arizona Museum 
of Natural History (UAZ 57584-PSV, digital photo voucher). Two 
additional digital photo voucher specimens (UAZ 57581-PSV, 
57582-PSV) were found in the park in 2011. One digital photo 
voucher specimen (UAZ 57583-PSV) in 2011 and one collected 
specimen (UAZ 57573) in 2013 were found ca. 1 km outside of the 
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south park entrance near US Highway 180. All verified by George 
Bradley. New county record (Persons and Wright 1999. Herpetol. 
Rev. 30:207–209; Brennan and Holycross 2006. A Field Guide to 
Amphibians and Reptiles in Arizona. Arizona Game and Fish De-
partment, Phoenix, Arizona. 150 pp.). 

This species was previously known from only one location 
in Arizona, ca. 26 km N in PEFO in neighboring Apache Co. 
Intensive pitfall trapping and visual encounter survey efforts 
have been conducted throughout PEFO for over 15 years (Drost 
et al. 2001. In Proceedings of the Fifth Biennial Conference of 
Research on the Colorado Plateau, pp. 83–102. U.S. Geological 
Survey Report Series USGSFRESC/COPL/2001/24; Persons and 
Nowak. 2006. Inventory of Amphibians and Reptiles in Southern 
Colorado Plateau National Parks, 186 pp. U.S. Geological Survey 
Open File Report 2006-1132), suggesting that the species has 
only recently become established in the southern portion of the 
park. All specimens were found in sandy shrubland floodplains 
within plains grassland habitat. Fieldwork was supported by the 
National Park Service. Permits were issued by the Arizona Game 
and Fish Department (SP602226 CLS) and Northern Arizona 
University (IACUC 09-004).

IAIN D. EMMONS (e-mail: Iain.Emmons@nau.edu), TREVOR B. PER-
SONS, Northern Arizona University, Colorado Plateau Research Station, 
Box 5614, Flagstaff, Arizona 86011, USA (e-mail: Trevor.Persons@nau.edu); 
DAVID N. VELK, Gila Cliff Dwellings National Monument, Western National 
Parks Association, HC 68 Box 100, Silver City, New Mexico 88061, USA (e-
mail: david.velk@wnpa.org); ANDREW BRIDGES, Petrified Forest National 
Park, Division of Resource Management, PO Box 2217, 1 Park Road, Petri-
fied Forest, Arizona 86028, USA (e-mail: andrew_bridges@nps.gov).

ASPIDOSCELIS TESSELATA (Common Checkered Whiptail). 
USA: COLORADO: bent co.: Setchfield State Wildlife Area 
(37.7557°N, 103.255°W; NAD 83). 14 August 2010. Daniel J. Mar-
tin. Verified as A. tesselata pattern class D by Harry L. Taylor. 
University of Colorado Museum (UCM AC-187, photo voucher). 
First confirmed record for this species in Bent Co. (Hammerson 
1999. Amphibians and Reptiles in Colorado. University Press 
of Colorado, Niwot. 484 pp.; The Global Biodiversity Informa-
tion Facility: GBIF Backbone Taxonomy 2013-07-01, http://
www.gbif.org/species/2472276, accessed 1 Nov. 2014). Nearest 
known records from adjacent counties include: Otero (15 km), 
Las Animas (21 km), Baca (69 km); no records are reported for 
Prowers or Kiowa counties. An adult A. tesselata was found ac-
tively foraging at 0927 h in the sun near a juniper (Juniperus sp.). 
General habitat was juniper and short-grass prairie on top of 
a small mesa (approximately 1350 m elev.). There was a previ-
ous unconfirmed report of A. tesselata from Bent Co., “7.5 mi. 
NE Higbee” (Smith et al. 1965. Summary of the Distribution of 
the Herpetofauna of Colorado. Univ. Colorado Studies, Series in 
Biology 15:1–52).

This observation was made opportunistically during a survey 
for horned lizards (Phrynosoma spp.) funded by a Horned Lizard 
Conservation Society research grant.

DANIEL J. MARTIN, Natural Resource Ecology Laboratory, 1499 Cam-
pus Delivery, Colorado State University, Fort Collins, Colorado 80523-1499, 
USA (e-mail: danny.martin@colostate.edu); LAURA E. R. MARTIN, Depart-
ment of Clinical Sciences, 1678 Campus Delivery, Colorado State University, 
Fort Collins, Colorado, 80523-1678, USA; DAVID WOJNOWSKI, College of 
Education & Human Development, 30 Pryor Street, Georgia State Univer-
sity, Atlanta, Georgia 30303-3083, USA; BEN A. FISHER, 7972 West 109th 
Avenue, Westminster, Colorado 80021, USA.

CRYPTOBLEPHARUS CF. SCHLEGELIANUS (Timor North 
Coast Snake-eyed Skink). TIMOR-LESTE: lautéM distRict: Jaco 
Island (8.43°S, 127.32°E; WGS 84). 14 August 2015. Tom Martin 
and Barnabas Harrison. Verified by Andrew Kathriner and Sven 
Mecke. National Museum of Natural History, Smithsonian In-
stitution, Herpetological Image Collection (USNM-HI 2846a–d, 
photo voucher). Easternmost record for Timor-Leste, and first 
record from Jaco, a 10 km2, low-lying uninhabited island, 750 m E 
of mainland Timor-Leste’s easternmost point (O’Shea et al. 2012. 
Asian Herpetol. Res. 3:114–126).

Cryptoblepharus schlegelianus (Mertens 1928) described 
based on SFM 15604, received in 1854 from the collection in 
Gießen, Germany (Mertens 1928. Zool. Anz. 78:82–89), listed as 
collected on Timor. However, our research show that material in 
Gießen was most likely collected by Salomon Müller on Pulau 
Semau, a small island off SW coast of Timor, near the port at 
Kupang (see Kaiser et al. 2011. Zookeys 109:19–86). As the point 
of origin for specimen shipments from the region, material was 
often erroneously labeled as having been collected on Timor. 
The species C. schlegelianus has only been reliably reported 
from coastal habitats on Semau (Brongersma 1942. Zool. Meded. 
Leiden. 24:125–152). A similar species has been collected at Tasi 
Tolu and Cristo Rei, both Dili District, and Com, Lautém District 
(O’Shea et al. 2015. Asian Herpetol. Res. 6:73–131), all Timor-
Leste. Although similar to C. schlegelianus, these specimens 
exhibit differences in their pattern, scalation, and ecology (see 
O’Shea et al. 2015. op. cit.; HK unpubl. data), and we refer to 
them conservatively as C. cf. schlegelianus. Specimens observed 
on Jaco belong to this eastern, Timor Island population. Whereas 
C. schlegelianus was observed and collected in sandy beach 
environments on Semau, C. cf. schlegelianus has heretofore not 
been observed on sand, but only along rocky shores and on man-
made concrete jetties. They have been observed in the splash-
zone on rocks or nearby flotsam (Horner 2007. The Beagle, Suppl. 
3:21–198).

On Jaco, TM and BH observed four specimens of C. cf. 
schlegelianus foraging along rocky shore (an unnumbered 
habitat photograph associated with USNM-HL 2846 in USNM 
database), in keeping with behavior and habitat choice of 
populations recorded at other locations in Timor-Leste and 
in contrast to those on Semau. Species appears to occur in 
populous aggregations unlike two other species on Timor-Leste, 
C. leschenault and Cryptoblepharus sp. ‘Bakhita,’ which have 
only been sighted singly or in pairs (O’Shea et al. 2015, op. cit.).

THOMAS MARTIN, Centre for Environmental and Marine Sciences, 
University of Hull, Scarborough Campus, Filey Road, Scarborough YO11 
3AZ, United Kingdom (e-mail: tom_martin_2010@yahoo.co.uk); BARN-
ABAS HARRISON, 5 Shackleton Court, 2 Maritime Quay, Isle of Dogs, 
London E14 3QF, United Kingdom (e-mail: barnabas.harrison@gmail.com); 
HINRICH KAISER, Department of Biology, Victor Valley College, 18422 
Bear Valley Road, Victorville, California 92395, USA, and Department of Ver-
tebrate Zoology, National Museum of Natural History, Smithsonian Institu-
tion, Washington, D.C. 20013, USA (e-mail: hinrich.kaiser@vvc.edu); MARK 
O’SHEA, Faculty of Science and Engineering, University of Wolverhamp-
ton, Wulfruna Street, Wolverhampton WV1 1LY, United Kingdom; and West 
Midland Safari Park, Bewdley, Worcestershire DY12 1LF, United Kingdom 
(e-mail: oshea@markoshea.info).

EUTROPIS MACULARIA (Bronze Grass Skink). BANGLADESH: 
KHULNA DIVISION: MeheRpuR distRict: Amjhupi (23.450661°N, 
88.411260°E; WGS 84), 22 m elev. 12 June 2015. Faysal Ahmad. 
Verified by Shayer Mahmood Ibney Alam. Zoology Museum, 
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Department of Zoology, Jagannath University, Dhaka (JnU/
Zoo/M/Rep/Pho/2015/0005, photo voucher; adult specimen 
unnumbered); Zoological Reference Collection, Lee Kong Chian 
Natural History Museum, National University of Singapore, ZRC 
(IMG) 2.256. First record for Meherpur District. Previously re-
ported from Rangamati District, Bandarban District under Chit-
tagong Division, Sylhet Division and Dhaka Division (Mahony et 
al. 2009. Hamadryad 34:80–94). Found in litter of bamboo gar-
den, besides paddy field.

MD. SHALAUDDIN (e-mail: salahuddinzadid@gmail.com), FAYSAL 
AHMAD (e-mail: faysal.nature@gmail.com), and SHAYER MAHMOOD IB-
NEY ALAM, Department of Zoology, Jagannath University, Dhaka 1100, 
Bangladesh (e-mail: shayermia@hotmail.com).

GAMBELIA WISLIZENII (Long-nosed Leopard Lizard). USA: 
ARIZONA: naVaJo co.: Petrified Forest National Park (PEFO), 
Stagecoach parcel (35.046254°N, 109.889643°W; NAD 83). 5 and 
7 September 2012. Iain D. Emmons, Erika M. Nowak, and Robert 
Bowker. Verified by George Bradley. University of Arizona Mu-
seum of Natural History (UAZ 57501-PSV, 57502-PSV, 57503-PSV; 
digital photo vouchers). First records for the species in PEFO 
(Brennan and Holycross 2006. A Field Guide to Amphibians and 
Reptiles in Arizona. Arizona Game and Fish Department, Phoe-
nix, Arizona. 150 pp.). 

Although there are records for the species on the southern 
edge of the Colorado Plateau including a sighting 8 km W of the 
park boundary, these specimens represent the first records for the 
species in PEFO. The park has been intensively surveyed for over 
15 years (Drost et al. 2001. In Proceedings of the Fifth Biennial 
Conference of Research on the Colorado Plateau, pp. 83–102. U.S. 
Geological Survey Report Series USGSFRESC/COPL/2001/24; 
Persons and Nowak 2006. Inventory of Amphibians and Reptiles 
in Southern Colorado Plateau National Parks, 186 pp. U.S. 
Geological Survey Open File Report 2006-1132). Two individuals 
were juveniles and one was a subadult, in open and flat sandy 
shrubland habitat near a floodplain. 

We thank PEFO staff for logistical support. Fieldwork was 
funded by the National Park Service. Permits were issued by 
the Arizona Game and Fish Department (SP710162 CLS) and 
Northern Arizona University (IACUC 09-004). 

IAIN D. EMMONS (e-mail: Iain.Emmons@nau.edu), ERIKA M. 
NOWAK, Northern Arizona University, Colorado Plateau Research Station, 
Box 5614, Flagstaff, Arizona 86011, USA (e-mail: Erika.Nowak@nau.edu); 
ROBERT BOWKER, Glendale Community College, Department of Biol-
ogy, 6000 West Olive Avenue, Glendale, Arizona 85302, USA (e-mail: robert.
bowker@gccaz.edu). 

HEMIDACTYLUS FRENATUS (Common House Gecko). MÉXI-
CO: BAJA CALIFORNIA: Municipality oF ensenada: Villa Jesus Ma-
ria, Taqueria Kassandra restaurant (28.28782°N, 113.99930°W; 
WGS 84), 29 m elev. 14 March 2015. L. E. Kabes, C. R. Mahrdt, 
J. H. Valdez-Villavicencio, and M. A. Stepek. Verified by Bradford 
D. Hollingsworth. San Diego Natural History Museum (SDSNH_
HerpPC_05303, photo voucher). First state and northernmost 
record for this introduced species, extending its known distribu-
tion 198 airline km northwest from Santa Rosalia, Municipality 
of Mulegé, Baja California Sur (Luja et al. 2011. Herpetol. Rev. 
42:240). Adult male found active in the shade at 1050 h on the 
exterior wall of the restaurant building.

LAURA E. KABES (e-mail: lkabes@sdnhm.org), MELISSA A. STEPEK, 
and CLARK R. MAHRDT, Department of Herpetology, San Diego Natural 
History Museum, San Diego, California 92102, USA; JORGE H. VALDEZ-

VILLAVICENCIO, Conservación de Fauna del Noroeste, Ensenada, Baja 
California, 22785 (e-mail: j_h_valdez@yahoo.com.mx). 

HEMIDACTYLUS GARNOTII (Indo-Pacific House Gecko). 
USA: CALIFORNIA: los angeles co.: Torrance (33.86230°N, 
118.31284°W; WGS 84). 18 and 20 April 2013. Gregory B. Pauly 
and Glen Yoshida. Verified by Aaron Bauer. Natural History Mu-
seum of Los Angeles County (LACM 183818, 183819). Additional 
specimens were collected 11 May 2013 (LACM 183877) and 28 
September 2013 (LACM 184388–184389). New county and state 
record. Searches of this urban neighborhood suggest that the 
geckos are largely confined to a single house lot with gecko activ-
ity observed on the house and the cinder block walls around the 
lot. Geckos have been observed at this location since 2011, in-
cluding adults, juveniles, and hatched and unhatched eggs. More 
than 20 observations of H. garnotii from this location have been 
submitted to the Reptiles and Amphibians of Southern California 
(RASCals) citizen science project (http://www.inaturalist.org/
projects/rascals) by one of us (GSY). Geckos have been observed 
active at this location during all months of the year, including at 
air temperatures as low as 12.8°C in January (iNaturalist 533905). 
Further, recent hatchlings have been observed throughout the 
year including 14 and 26 December 2013 (iNaturalist 481438 
and 487834, respectively) and 6 March 2014 (iNaturalist 555869). 
These observations demonstrate that eggs can successfully in-
cubate and hatch even during the winter months, at least during 
the unusually warm 2013–2014 Southern California winter. 

oRange co.: Lake Forest (33.64177°N, 117.70660°W; WGS 84). 
13–15 June 2013. Gregory B. Pauly and Robert Worrell. Verified 
by Aaron Bauer. LACM 184194–184196. New county and second 
state record. On 15 June 2013, an additional specimen was 
collected ca. 65 m ENE of the first collection site on an adjacent 
street (LACM 184197; 33.64183°N, 117.70590°W; WGS 84), and 
another H. garnotii was observed but not captured ca. 104 m NE 
of the first collection site on a low brick wall adjacent to vegetation 
(33.64213°N, 117.70557°W; WGS 84). All H. garnotii in this urban 
neighborhood were adults found on houses or on walls in front 
and backyards, often with overhanging or adjacent vegetation. 
In total, H. garnotii in Lake Forest were observed in an area 
spanning eight house lots (ca. 125 m) on two adjacent streets. 
Adult and juvenile geckos have been observed at this locality 
by one of us (RW) since 2009. A second Orange Co. population 
was documented 19 July 2014 by Anthony C. Huntley. A juvenile 
and adult female were collected in a neighborhood in the City 
of Orange (LACM 185970–185971; 33.79788°N, 117.79728°W; 
WGS 84). Both of the 2013 new county records resulted from 
observations first submitted as photo vouchers to the Natural 
History Museum of Los Angeles County (LACM) Lost Lizards of 
Los Angeles citizen science project which has been expanded 
into the RASCals project mentioned above.

 Specimens were collected under California Department of 
Fish and Wildlife Scientific Collecting Permit #SC4307.

GREGORY B. PAULY, Natural History Museum of Los Angeles County, 
Los Angeles, California 90007, USA (e-mail: gpauly@nhm.org); GLEN S. YO-
SHIDA, 18531 Dorman Avenue, Torrance, California 90504, USA; ROBERT 
WORRELL, 24312 Partridge Circle, Lake Forest, California 92630, USA.

HEMIDACTYLUS PLATYURUS (Flat-tailed House Gecko). BAN-
GLADESH: RAJSHAHI DIVISION: naogaon distRict: Patiamly 
(25.060595°N, 88.440832°E; WGS 84), 26 m elev. 2 May 2014. 
Faysal Ahmad. Verified by Reza Khan. Zoology Museum, Depart-
ment of Zoology, Jagannath University, Dhaka (JnU/Zoo/M/
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Rep/Pho/2015/0006, photo voucher; adult specimen unnum-
bered); Zoological Reference Collection, Lee Kong Chian Natural 
History Museum, National University of Singapore (ZRC [IMG] 
2.255, photo voucher). First record for Naogaon District, NW 
Bangladesh. Previously reported from Rangamati District, Ban-
darban District, and Cox’s Bazar District under Chittagong Divi-
sion (Mahony et al. 2009. Hamadryad 34:80–94). Adult collected 
from garden.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com), SHAYER MAH-
MOOD IBNEY ALAM (e-mail: shayermia@hotmail.com), and TANIA 
KHONDAKAR, Department of Zoology, Jagannath University, Dhaka 1100, 
Bangladesh (e-mail: tania.tuli@yahoo.com).

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
TEXAS: keRR co.: Mo Ranch, Hwy 1340 (30.06116°N, 99.47339°W; 
WGS 84), 607 m elev. 16 April 2015. Biodiversity Collections (for-
merly Texas Natural History Collections), The University of Texas 
at Austin (TNHC 95463). Individual collected on wall of Wynne 
Lodge at 2201 h (21°C). MenaRd co.: Menard, Hwy 83 (E. Ellis St.) 
and FM 2092 (San Saba Ave.) (30.91719°N, 99.78625°W; WGS 84), 
575 m elev. 18 April 2015. TNHC 95465. Individual collected on 
wall of a store front at 2300 h (16°C). Real co.: Leakey, on Hwy 83 
(Market St.) near intersection with Live Oak Circle (29.73309°N, 
99.76110°W; WGS 84), 493 m elev. 16 April 2015. TNHC 95462. In-
dividual collected on wall of a restaurant at 2109 h (22°C). These 
records partially fill a gap in the known distribution (Dixon 2013. 
Amphibians and Reptiles of Texas: with Keys, Taxonomic Synop-
ses, Bibliography, and Distribution Maps. Texas A&M University 
Press, College Station, Texas. 447 pp.). Collections were made 
by William Farr and Limei Farr under a Texas Parks and Wildlife 
Hunting License (#792960031568). All specimens were verified 
by Travis J. LaDuc. 

WILLIAM L. FARR, Houston, Texas 77096, USA; e-mail: williamfarr@
sbcglobalo.net.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko). 
USA: TEXAS: kiMble co.: Junction of Interstate 10 and U.S. Hwy 
83 (30.507283°N, 99.776233°W; WGS 84), 520 m elev. 22 July 2012. 
Matthias Helb and Travis J. LaDuc. Verified by Kelsey Hornung. 
Biodiversity Collections (formerly Texas Natural History Col-
lections), University of Texas at Austin (TNHC 85381). Junction 
at Interstate 10 and U.S. Hwy 377 (30.506583°N, 99.775717°W), 
519 m elev. 31 August 1988. John Rawlins. Verified by Jose Padial. 
Carnegie Museum of Natural History (CM 125790). These two 
specimens are new county records (Dixon 2013. Amphibians and 
Reptiles of Texas. Texas A&M University Press, College Station, 
Texas. viii + 447 pp.), and fill in the known distribution of this 
non-native species as it continues to expand its range in Texas. 

We thank Greg Pauly for pointing out the significance of these 
two specimens. TNHC specimen collected under Texas Parks and 
Wildlife Department Scientific Collecting Permit SPR-1092-917.

MATTHIAS HELB, Franziskanergymnasium Kreuzburg, Niederwald-
straße 1, 63538 Großkrotzenburg, Germany (e-mail: matthias@helb.de); 
JOHN E. RAWLINS, Carnegie Museum of Natural History, 4400 Forbes 
Ave., Pittsburgh, Pennsylvania 15213, USA (e-mail: RawlinsJ@carnegiemnh.
org); TRAVIS J. LaDUC, Biodiversity Collections, Department of Integrative 
Biology, The University of Texas at Austin, 10100 Burnet Rd, PRC 176-R4000, 
Austin, Texas 78758-4445, USA (e-mail: travieso@austin.utexas.edu).

HOLBROOKIA MACULATA PERSPICUA (Prairie Earless Li-
zard). USA: TEXAS: bRisco co.: Specimen was found 0.26 km NW 
of the Upper Canyon Trailhead, Caprock Canyons State Park 

(34.44922°N, 101.08283°W; WGS 84) 760 m elev. 13 July 2015. 
Thomas J. Belford. Verified by William E. Duellman. University 
of Kansas Digital Archives (KUDA 021417). First county record 
(Dixon 2013. Amphibians and Reptiles of Texas: with Keys, Tax-
onomic Synopses, Bibliography, and Distribution Maps. Texas 
A&M University Press, College Station, Texas. 447 pp.). A single 
adult specimen was found sitting beside the trail mid day. Fills 
a distribution gap among Swisher, Floyd, Hall, Armstrong, and 
Donley counties. 

GLENN J. MANNING, School of Mathematical and Natural Sciences, 
University of Arkansas, Monticello, 397 University Dr., PO Box 3480, Mon-
ticello, Arkansas 71656, USA (e-mail: manning@uamont.edu); THOMAS J. 
BELFORD, 37 White Oak Cir, Searcy, Arkansas 72143, USA (e-mail: thomas-
belfordiniraq@yahoo.com); BRAD BIRCHFIELD, 11050 Cain Road, Moun-
tainburg, Arkansas 72946, USA (e-mail: mulebrother@gmail.com); JEREMY 
R. SLOAN, 330 Deerwood Drive, Greenwood, Arkansas 72936, USA (e-
mail: jeremy@jeremysloan.us); JAMES U. VAN DYKE, School of Science & 
Health, University of Western Sydney, Building M15, HWK, Locked Bag 1797 
Penrith, NSW, 2751, Australia (e-mail: j.Vandyke@uws.edu.au).

OPHISAURUS ATTENUATUS ATTENUATUS (Western Slen-
der Glass Lizard). USA: KANSAS: lyon co.: County Road C 
(38.504413°N, 96.317920°W; WGS 84). 27 October 2013. Andrew 
Coleman and Greg Sievert. Verified by Curtis J. Schmidt. Stern-
berg Museum of Natural History (FHSM 16759). New county re-
cord (Collins 2010. Amphibians, Reptiles, and Turtles in Kansas. 
Sternberg Museum of Natural History, Fort Hays State University, 
Hays, Kansas. 312 pp.). Fills a gap in the known range of this spe-
cies in eastern Kansas. A single adult male was found DOR fol-
lowing a night of heavy rain. This species is commonly observed 
in western Lyon Co. at the nearby Ross Natural History Reserva-
tion (a 60-ha plot of mixed prairie/woodland), but no specimens 
have been collected until now.

 Collected under a State of Kansas Wildlife Collecting Permit 
(SC-078-2013).

ANDREW W. COLEMAN (e-mail: acolema1@g.emporia.edu) and 
GREG SIEVERT, Department of Biological Sciences, Emporia State Uni-
versity, 1 Kellogg Circle, Emporia, Kansas 66801, USA (e-mail: gsievert@
emporia.edu). 

PHELSUMA GRANDIS (Madagascar Day Gecko). USA: FLOR-
IDA: MonRoe co: Cudjoe Key, 23024 Wahoo Lane (24.6602°N, 
81.4746°W; WGS 84). 27 July 2015. Angie Martinez. Verified by 
Kenneth L. Krysko. Florida Museum of Natural History (UF-Her-
petology 175808, color photo). New island record and the tenth 
known island inhabited in the Florida Keys, where the species 
has been independently introduced (Krysko et al. 2011. Herpe-
tol. Rev. 42:569). At least four individuals have been observed in 
the area.

ANGIE MARTINEZ, 23033 Wahoo Lane, Cudjoe Key, Florida 33042, 
USA; KEVIN M. ENGE (e-mail: kevin.enge@myfwc.com) and JONATHAN 
D. MAYS, Florida Fish and Wildlife Conservation Commission, 1105 S.W. 
Williston Road, Gainesville, Florida 32601, USA.

PLESTIODON GILBERTI (Gilbert Skink). USA: CALIFORNIA: 
yolo co.: ca. 16 km by air SE Davis (38.468252°N, 121.583287°W; 
WGS 84), 7 m elev. 23 March 2014. Brian Hubbs and Brian Hinds. 
Verified by Neftali Camacho. Natural History Museum of Los 
Angeles County (LACM PC 1725, photo voucher). New county 
record (Rodgers and Fitch 1947. Univ. California Publ. Zool. 
48[4]:169–220; Richmond and Jockusch 2007. Proc. Roy. Soc. 
Lond. B 274:1701–1708). Notably, this report places Plestiodon 
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gilberti west of the Sacramento River and north of the Sacramen-
to-San Joaquin Delta, two significant hydrological impediments 
to dispersal in respect to known Sierra Nevada populations to the 
east and coastal populations to the south. Several lizards were 
observed under cover boards.

BRIAN HUBBS, P.O. Box 26407, Tempe, Arizona 85285, USA (e-mail: 
tricolorbrian@hotmail.com); BRIAN HINDS, 14530 Mulberry Dr., Whittier, 
California 90604, USA (e-mail: Brian@kingsnake.org).

PODARCIS SICULUS (Italian Wall Lizard). USA: NEW 
YORK: WestchesteR co.: Hastings-on-Hudson (40.994542°N, 
73.878746°W; WGS 84). 29 August 2015. Ben A. Goldfarb, Max R. 
Lambert, and Colin M. Donihue. Verified by Richard D. Durtsche. 
Yale Peabody Museum of Natural History (YPM HERR.019476). 
New state record (Gibbs et al. 2007. The Amphibians and Rep-
tiles of New York State. Oxford University Press, New York. 504 
pp.). This represents a northern expansion of the distribution for 
this exotic species in New York State; the species is known from 
New York City (Gossweiler 1975. Copeia 1975:584–585; Burke and 
Ner 2005. Northeast. Nat. 12:349–360). Multiple individuals were 
seen on the same date on multiple properties within a 3500-m2 
area incorporating three houses, a church, and a small strip mall. 
Specimen collection was authorized under Yale University IA-
CUC protocol number 2015-10681.

BEN A. GOLDFARB (e-mail: ben.a.goldfarb@gmail.com), MAX R. 
LAMBERT (e-mail: max.lambert@yale.edu), COLIN M. DONIHUE (e-mail: 
colin.donihue@yale.edu), Yale School of Forestry and Environmental Stud-
ies, Greeley Lab, 370 Prospect Street, New Haven, Connecticut, 06511, USA; 
GREGORY J. WATKINS-COLWELL, Yale Peabody Museum of Natural His-
tory, 170 Whitney Avenue, New Haven, Connecticut 06521, USA (e-mail: 
gregory.watkins-colwell@yale.edu). 

VARANUS SALVATOR (Common Water Monitor). BANGLA-
DESH: SYLHET DIVISION: MoulVibazaR distRict: Lawachara Na-
tional Park (25.8907694°N, 88.8502083°E; WGS 84), 50 m elev. 16 
June 2014. A. Ghose, E. Arambul, J. Hakim, E. Trageser, S. Trages-
er, A. Wiscovitz, S. C. Rahman, L. Gilding, M. Jackson, D. Lambert. 
Verified by M. Monirul H. Khan. Zoological Reference Collection, 
Lee Kong Chian Natural History Museum, National University of 
Singapore (ZRC [IMG] 2.226a–c, photo voucher). New record for 
Moulvibazar District, Bangladesh. Kabir et al. (2009. Encyclope-
dia of Flora and Fauna of Bangladesh, Vol. 25. Amphibians and 
Reptiles. Asiatic Society of Bangladesh, Dhaka. 204 pp.) men-
tioned its occurrence in northeastern Bangladesh, but without 
voucher photographs or specimens; other records are from Dha-
ka, Barisal and Chittagong Division. Specimen collected dead on 
rail track (SVL: 69 cm, TL: 86 cm).

ANIMESH GHOSE, Department of Forestry and Environmental Sci-
ence, Shahjalal University of Science and Technology, Bangladesh (e-mail: 
animesh161971@gmail.com); EVAN ARAMBUL (e-mail: evan.arambul@
yahoo.com), JONATHAN HAKIM (e-mail: jgdhakim@gmail.com), ERIN 
TRAGESER, (e-mail: eet@email.arizona.edu), SCOTT TRAGESER, (e-mail: 
trageser.scott@gmail.com), ASH WISCOVITZ (e-mail: ash.wisco@gmail.
com), and SHAHRIAR CAESAR RAHMAN, Bangladesh Python Project 
(e-mail: caesar_rahman2004@yahoo.com); LACHLAN GILDING (e-mail: 
gilding01@hotmail.com) and MAX JACKSON, Epicentre Environmen-
tal, Australia (e-mail: max.jackson@epicentreenvironmental.com); DEAN 
LAMBERT, Pangea Biological, California, USA (e-mail: dlambert@pangea-
biological.com).

SQUAMATA — SNAKES

AGKISTRODON PISCIVORUS (Cottonmouth). USA: GEORGIA: 
glascock co.: Found in small gum swamp along Sandhill Rd. 
(33.25511°N, 82.724383°W; WGS 84). 25 May 2015. S. Graham. 
Verified by John B. Jensen. Sul Ross State University (SRSU-D 5, 
digital photo voucher). New county record (Jensen et al. 2008. 
The Amphibians and Reptiles of Georgia. University of Georgia 
Press, Athens. 575 pp.). Funding for this collection trip was pro-
vided by a grant from the Georgia Department of Natural Re-
sources.

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA; e-mail: sean.gra-
ham@sulross.edu. 

AHAETULLA PULVERULENTA (Brown Vine Snake). BAN-
GLADESH: RAJSHAHI DIVISION: naogaon distRict: Nazipur 
(25.040324°N, 88.442922°E; WGS 84), 23 m elev. 16 August 2013. 
Faysal Ahmad. Verified by Stephen Mahony. Zoology Museum, 
Department of Zoology, Jagannath University, Dhaka (JnU/
Zoo/M/Rep/Pho/2015/0007, photo voucher; adult specimen 
unnumbered); Zoological Reference Collection, Lee Kong Chian 
Natural History Museum, National University of Singapore (ZRC 
[IMG] 2.257, photo voucher). First record for Naogaon District, 
NW Bangladesh. Previously reported from Sundarbans of Ban-
gladesh as a first country record (Denzau and Denzau 2010. 
Herpetol. Notes 3:271–272). Adult collected in lower canopy of 
Acacia forest.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com), SHAYER MAH-
MOOD IBNEY ALAM (e-mail: shayermia@hotmail.com), and TANIA 
KHONDAKAR, Department of Zoology, Jagannath University, Dhaka 1100, 
Bangladesh (e-mail: tania.tuli@yahoo.com).

AMASTRIDIUM SAPPERI. MEXICO: QUERÉTARO: Muni-
cipio aRRoyo seco: Valle de Jalpan, Hwy 69 at Puente El Sabino 
(21.472715°N, 99.641983°W; WGS 84), 640 m elev. 27 July 2005. 
Robert W. Hansen and Dan Vermilya. Verified by Carl Franklin. 
Amphibian and Reptile Diversity Research Center, University of 
Texas at Arlington (UTADC 8561, photo voucher). First munici-
pality record and second for Querétaro, extending the range 70 
km WNW of La Cueva, Hidalgo (Lara-Tufiño et al. 2014. Revista 
Mexicana de Biodiversidad 85:654–657) and 55 km WNW of a 
specimen in Cornell University Museum of Vertebrates (CUMV 
10386), from 2.8 miles (4.5 km) W of El Madroño, Querétaro (Cal-
zada-Arciniega and Toscano Flores 2014. Bull. Maryland Herpe-
tol. Soc. 50:42–43). We take this opportunity to clarify collection 
data associated with CUMV 10386 (collected 29 July 1973), given 
that there are two locality references with the specimen. Accord-
ing to the collector (W. J. Mautz, in litt.), the locality noted above 
is accurate and corresponds approximately to 21.275653°N, 
99.154326°W, 1635 m elev., which exceeds the published eleva-
tional maximum of 1600 m (Lara-Tufiño et al. 2014, op. cit.). 
We follow Lara-Tufiño et al. (2014, op. cit.) and Lemos-Espinal 
and Smith (2015. Check List 11[art. 1642]:1–11) in regarding the 
northern populations as belonging to A. sapperi. The snake re-
ported here was found on the road at 2120 h in thornscrub.

We thank William Mautz for examining his field notes from 
1973.

ROBERT W. HANSEN, 16333 Deer Path Lane, Clovis, California 93619, 
USA (e-mail: hansenranch2@gmail.com); DANIEL W. VERMILYA, 38 Oak 
Hollow Road, Branford, Connecticut 06405, USA.
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BOA CONSTRICTOR (Boa Constrictor). USA: PUERTO RICO: 
Municipality oF cabo RoJo: Cabo Rojo National Wildlife Refuge 
(17.978958°N, 67.170910°W; NAD 83). 10 November 2014. O. A. 
Diaz-Marrero. Verified by S. M. Boback. National Museum of Nat-
ural History, Smithsonian Institution (USNM Herp Image 2838a, 
b; photo vouchers). First municipality record for this exotic spe-
cies; all previous reports were restricted to the Municipality of 
Mayaguez, located ca. 25 km north of Cabo Rojo National Wild-
life Refuge. Reynolds et al. (2013. Biol. Invasions 15:953–959) con-
cluded that Boa Constrictor introductions into Puerto Rico were 
likely related to the pet trade and that they genetically matched 
snakes belonging to the South American clade (B. constrictor), 
instead of B. imperator, the Mesoamerican species (Hynková et 
al. 2009. Zool. Sci. 26:623–631). It also represents the first report 
of this species from a protected area in Puerto Rico. 

An interesting feature relates to why the snake was detected 
in the first place. It was a direct result of USDA/APHIS/Wildlife 
Services personnel tracking a radio-collared Mongoose 
(Herpestes auropunctatus) as part of a rabies study. The collar 
was broadcasting a mortality signal that was tracked to the fairly 
large gravid female B. constrictor, which was captured, sacrificed, 
and later underwent a necropsy that revealed a fully digested 
mongoose and its functional intact radio collar.

ARE R. BERENTSEN, USDA/APHIS/WS/National Wildlife Research 
Center, 4101 LaPorte Ave., Fort Collins, Colorado 80521, USA (e-mail: 
Are.R.Berentsen@aphis.usda.gov); JUAN G. GARCIA-CANCEL, USDA/
APHIS/Wildlife Services, 602 Duncan, Auburn University, Auburn, Ala-
bama 36849, USA; EDNA M. DIAZ-NEGRON, USDA/APHIS/WS/National 
Wildlife Research Center, 4101 LaPorte Ave., Fort Collins, Colorado 80521, 
USA; OSCAR A. DIAZ-MARRERO, US Fish and Wildlife Service, Cabo Rojo 
and Laguna Cartagena National Wildlife Refuges, Boqueron, Puerto Rico, 
00622; ALBERTO R. PUENTE-ROLÓN, Departmento de Ciencias y Tec-
nología, Universidad Interamericana de Puerto Rico, Recinto de Arecibo, 
PO Box 4050, Arecibo, Puerto Rico, 00614; ROBERT N. REED, U.S. Geo-
logical Survey, Fort Collins Science Center, 2150 Centre Ave., Bldg. C, Fort 
Collins, Colorado 80525, USA; KURT C. VERCAUTEREN, USDA/APHIS/WS/
National Wildlife Research Center, 4101 LaPorte Ave., Fort Collins, Colorado 
80521, USA.

CHRYSOPELEA ORNATA (Ornate Flying Snake). BANGLADESH: 
RAJSHAHI DIVISION: naogaon distRict: Nazipur (25.024012°N, 
88.445153°E; WGS 84), 25 m elev. 12 August 2013. Faysal Ahmad. 
Verified by Stephen Mahony. Zoology Museum, Department 
of Zoology, Jagannath University, Dhaka (JnU/Zoo/M/Rep/
Pho/2015/0008, photo voucher; adult specimen unnumbered); 
Zoological Reference Collection, Lee Kong Chian Natural History 
Museum, National University of Singapore (ZRC [IMG] 2.258, 
photo voucher). First record for Naogaon District, northwestern 
Bangladesh. Previously reported from Khulna, Chittagong and 
Syllhet Divisions (Hasan et al. 2014. Amphibians and Reptiles of 
Bangladesh—A Field Guide. Arannayk Foundation, Dhaka. 191 
pp.). Adult collected in mid-canopy of Mangifera tree in human 
modified ecosystem; habitat includes primary forest, bush, and 
scattered forest close to human settlement.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAY-
ER MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath 
University, Dhaka 1100, Bangladesh (e-mail: shayermia@hot-
mail.com). 

COLUBER CONSTRICTOR (North American Racer). USA: AR-
KANSAS: FRanklin co.: off St. Hwy. 23 at White Oak (35.552646°N, 
93.861238°W; WGS 84). 5 July 2015. C. T. McAllister and H. W. 

Robison. Verified by S. E. Trauth. Arkansas State University Mu-
seum of Zoology, Herpetological Collection (ASUMZ 33367). 
New county record completely filling a hiatus in northwest Ar-
kansas among previous records for adjacent Crawford, Johnson, 
Logan, and Sebastian counties (Trauth et al. (2004. Amphibians 
and Reptiles of Arkansas. University of Arkansas Press, Fayette-
ville. 421 pp.). This female, found DOR, contained 14 oviductal 
eggs.

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallis-
ter@se.edu); HENRY W. ROBISON, 9717 Wild Mountain Drive, Sherwood, 
Arkansas 72120, USA (e-mail: hwrobison@yahoo.com). 

CONIOPHANES IMPERIALIS (Regal Black-striped Snake). 
MÉXICO: MÉXICO: Municipio de tonatico: El Zapote (18.783028°N, 
99.626722°W; WGS 84), 1662 m elev. 20 October 2014. Carlos A. 
Rangel-Patiño, Oswaldo Hernández-Gallegos, María de Lourdes 
Ruiz-Gómez, and Juan M. Carmen-Cristobal. Verified by Oscar 
Flores-Villela. Colección Fotográfica de Herpetología, Facultad 
de Ciencias, Universidad Autónoma del Estado de México, To-
luca, México (CFH 9–10, photo vouchers). First record for the 
state of Mexico (Aguilar-Miguel et al. 2009. Ciencia ergo sum 
16:171–180), situated 239 km NE of the nearest reported local-
ity at Cuetzalan del Progreso, Puebla (Canseco-Márquez and M. 
Gutiérrez-Mayén 2006. In Ramirez-Bautista et al. [eds.], Inven-
tarios Herpetofaunisticos de México, Avances en el Conocimien-
to de su Biodiversidad, pp. 180–196. Sociedad Herpetologica 
Mexicana, Mexico, D.F.). The snake was found beneath a rock 
near the edge of an agricultural field, in an area originally cov-
ered by tropical deciduous forest. 

CARLOS ALEJANDRO RANGEL-PATIÑO (e-mail: crangelp395@pro-
fesor.uaemex.mx), OSWALDO HERNÁNDEZ-GALLEGOS, MARIA DE 
LOURDES RUIZ-GÓMEZ, and JUAN MANUEL CARMEN CRISTOBAL, 
Facultad de Ciencias, Universidad Autónoma del Estado de México, Insti-
tuto Literario 100, Toluca Centro, Estado de México, México, C.P. 50000.

CROTALUS VIRIDIS (Prairie Rattlesnake). USA: TEXAS: gaines 
co.: Found on property 4.8 km W of Co. line, just S of Hwy 180 
(32.696902°N, 102.257978°W; WGS 84). 15 May 2007. N. Taylor. 
Verified by Toby Hibbits. Sul Ross State University (SRSU-D 25, 
digital photo voucher). New county record (Dixon 2013. Amphib-
ians and Reptiles of Texas: with Keys, Taxonomic Synopses, Bib-
liography, and Distribution Maps. Texas A&M University Press, 
College Station, Texas. 447 pp.). 

NATHAN CALEB TAYLOR (e-mail: ntay8638@sulross.edu) and SEAN 
P. GRAHAM, Department of Biology, Geology, and Physical Sciences, Sul 
Ross State University, Alpine, Texas 79830, USA (e-mail: sean.graham@
sulross.edu).

ERYX CONICUS (Common Sand Boa). BANGLADESH: RA-
JSHAHI DIVISION: naogaon distRict: Nazipur (25.025479°N, 
88.450051°E; WGS 84), 23 m elev. 26 October 2013. Faysal Ahmad. 
Verified by Stephen Mahony. Zoology Museum, Department 
of Zoology, Jagannath University, Dhaka (JnU/Zoo/M/ Rep /
Pho/2015/0009, photo voucher; adult specimen unnumbered); 
Zoological Reference Collection, Lee Kong Chian Natural History 
Museum, National University of Singapore (ZRC [IMG] 2.259a–b, 
photo voucher). First record for Naogaon District, NW Bangla-
desh. Previously reported from Dhaka Division (Hasan et al. 
2014. Amphibians and Reptiles of Bangladesh—A Field Guide. 
Arannayk Foundation, Dhaka. 191 pp.). Juvenile collected beside 
riverbank, within human modified ecosystem.
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FAYSAL AHMAD (e-mail: faysal.nature@gmail.com), SHAYER 
MAHMOOD IBNEY ALAM (e-mail: shayermia@hotmail.com), and 
TANIA KHONDAKAR, Department of Zoology, Jagannath Univer-
sity, Dhaka 1100, Bangladesh (e-mail: tania.tuli@yahoo.com).

FARANCIA ABACURA (Red-bellied Mudsnake). USA: GEORGIA: 
hancock co.: Found DOR along Sandersville Hwy, State Rt. 15 
(33.23709°N, 82.91086°W; WGS 84). 25 May 2015. Sean Graham. 
Verified by John B. Jensen. Sul Ross State University (SRSU-D 3–4, 
digital photo vouchers). New county record (Jensen et al. 2008. 
The Amphibians and Reptiles of Georgia. University of Georgia 
Press, Athens. 575 pp.). Funding for this collection trip was pro-
vided by a grant from the Georgia Department of Natural Re-
sources.

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 793830, USA; e-mail: sean.
graham@sulross.edu.

FORDONIA LEUCOBALIA (Crab-eating Snake). BANGLADESH: 
KHULNA DIVISION: bageRhat distRict: Sundarbans Reserve For-
est, Tambulbunia Forest Station (22.21178°N, 89.69746°E; WGS 
84). 17 July 2015. Jon Hakim. Verified by S. M. A. Rashid. Zoologi-
cal Reference Collection, Lee Kong Chian Natural History Mu-
seum, National University of Singapore (ZRC [IMG] 2.252a–b, 
photo voucher). First confirmed record from Sundarbans Re-
serve Forest, a ca. 6000-km2 tract of mangrove forest, as well as 
a UNESCO World Heritage Site, located in southwestern Bangla-
desh. Nearest recorded population ca. 245 km SE, from Sonadia 
Island, Cox’s Bazaar (Rahman et al. 2014. Herpetol. J. 24:123–128). 
Its range has been described as throughout coastal Bangladesh 
(Hasan et al. 2014. Amphibians and Reptiles of Bangladesh—A 
Field Guide. Arannayk Foundation, Dhaka. 191 pp.), but with no 
voucher cited. Specimen encountered during night survey on 
mud bank at ca. 0105 h.

PAUL FREED (e-mail: herps2apes@peoplepc.com), JONATHAN HA-
KIM (e-mail: jgdhakim@gmail.com), BARBARA LESTER (e-mail: herps-
2apes@peoplepc.com), SHAHRIAR CAESAR RAHMAN (e-mail: caesar_
rahman2004@yahoo.com), JODEE STICKLEY (e-mail: harderdarkerfaster@
hotmail.co.uk), SCOTT TRAGESER (e-mail: trageser.scott@gmail.com), and 
JAMES WETHERALL, Bangladesh Python Project, House 545, Road 11, 
Baitul Aman Housing Society, Adabor, Dhaka, Bangladesh 1207 (e-mail: 
jameswetherall@btinternet.com); MARY-RUTH LOW, Evolutionary Ecol-
ogy & Conservation Lab, Department of Biological Sciences, National Uni-
versity of Singapore, Singapore 119260 (e-mail: maryruthlow@gmail.com).

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). USA: 
GEORGIA: glascock co.: Beall Springs Rd. near intersection with 
School Circle Dr. (33.24530°N, 82.60656°W; WGS 84). 26 May 
2015. S. Graham. Verified by John B. Jensen. Sul Ross State Uni-
versity (SRSU-D 6–7, digital photo vouchers). New county record 
(Jensen et al. 2008. The Amphibians and Reptiles of Georgia. Uni-
versity of Georgia Press, Athens. 575 pp.). Found DOR. Funding 
for this collection trip was provided by a grant from the Georgia 
Department of Natural Resources.

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 793830, USA; e-mail: sean.
graham@sulross.edu

HYPSIGLENA JANI (Chihuahuan Nightsnake). USA: TEXAS: 
gaines co.: Found on property E of CR 141, 0.8 km N of Hwy 180 
(32.709153°N, 102.289853°W; WGS 84). 17 May 2015. N. Taylor. 
Verified by Toby Hibbitts. Sul Ross State University (SRSU-D 

26–27, digital photo vouchers). New county record (Dixon 2013. 
Amphibians and Reptiles of Texas: with Keys, Taxonomic Synop-
ses, Bibliography, and Distribution Maps. Texas A&M University 
Press, College Station, Texas. 447 pp.). 

NATHAN CALEB TAYLOR (e-mail: ntay8638@sulross.edu) and SEAN 
P. GRAHAM, Department of Biology, Geology, and Physical Sciences, Sul 
Ross State University, Alpine, Texas 79830, USA (e-mail: sean.graham@
sulross.edu).

INDOTYPHLOPS BRAMINUS (Brahminy Blindsnake). MÉXI-
CO: CHIHUAHUA: Municipality oF chihuahua: Chihuahua city 
(28.654772°N, 106.088592°W; WGS 84), 1440 m elev. 7 May 
2015. Fidel González-Quiñones. Verified by Bradford Holling-
sworth. San Diego Natural History Museum (SDSNH_Herp-
PC_05274–05276, photo vouchers). New state record, with the 
closest known locality being ca. 477 airline km W in Hermosillo, 
Sonora (Quijada-Mascareñas and Enderson 2007. Herpetol. Rev. 
38:490). This exotic snake was found in the gardens of the Phi-
losophy and Letters Faculty building, Universidad Autónoma de 
Chihuahua. 

RUBÉN A. CARBAJAL-MÁRQUEZ, Centro de Investigaciones Biológi-
cas del Noroeste, Instituto Politécnico Nacional No. 195, Col. Playa Palo 
de Santa Rita Sur, C.P. 23096, La Paz, Baja California Sur, México (e-mail: 
redman031@hotmail.com); FIDEL GONZÁLEZ-QUIÑONES, Facultad de 
Filosofía y Letras, Universidad Autónoma de Chihuahua, Av. Universidad 
s/n, Magisterial, C.P. 31130, Chihuahua, Chihuahua, México; GUSTAVO E. 
QUINTERO-DÍAZ, Universidad Autónoma de Aguascalientes, Centro de 
Ciencias Básicas, Departamento de Biología, Avenida Universidad No. 940, 
Aguascalientes, Aguascalientes 20131, México.

LAMPROPELTIS CALLIGASTER CALLIGASTER (Prairie King-
snake). USA: ARKANSAS: seVieR co.: 12.8 km NNE of Lockesburg 
off US 70 at Co. Rd. 333 (34.052344°N, 94.17323°W; WGS 84). 5 
September 2015. C. T. McAllister. Verified by S. E. Trauth. Arkan-
sas State University Museum of Zoology, Herpetological Collec-
tion (ASUMZ 33378). New county record partially filling a hiatus 
in far southwestern Arkansas among previous records for the 
adjacent counties of Howard and Polk (Trauth et al. (2004. Am-
phibians and Reptiles of Arkansas. University of Arkansas Press, 
Fayetteville. 421 pp.). 

Specimen collected DOR under Scientific Collecting 
Permit (31120151) issued to CTM by Arkansas Game and Fish 
Commission.

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA; e-mail: cmcallis-
ter@se.edu.

LAMPROPELTIS CALLIGASTER (Prairie Kingsnake). USA: TEX-
AS: guadalupe co.: Green Valley Road approximately 2.0 km W of 
the intersection of Green Valley Road and FM 1044 (29.64334°N, 
98.15457°W; WGS 84). 13 June 2015. Romey L. Swanson and Erin 
Y. Swanson. Verified by Travis LaDuc. Texas Natural History Col-
lection (TNHC 96347). New county record (Dixon 2013. Amphib-
ians and Reptiles of Texas: with Keys, Taxonomic Synopses, Bib-
liography, and Distribution Maps, Texas A&M University Press, 
College Station. 447 pp.). This individual was collected DOR and 
measured 528.0 mm SVL and 43.7 g. This record fills a distribu-
tional gap in the Post Oak Savannah ecoregion adjacent to Bexar 
Co. to the west and Comal, Hays, and Caldwell counties to the 
north and northeast. Habitat adjacent to the road was comprised 
of active agriculture fields. We previously found another individ-
ual alive on 4 May 2015 approximately 2.2 km N within Comal 
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Co. at the intersection of Morningside Drive and Ron Road in 
New Braunfels, Texas (29.66345°N, 98.15495°W; WGS 84). 

ERIN Y. SWANSON (e-mail: eyswanson@yahoo.com) and ROMEY L. 
SWANSON, New Braunfels, Texas 78130, USA (e-mail: romeyswanson@
gmail.com); CHRISTIAN L. SWANSON, Bay City, Texas 78140, USA.

LAMPROPELTIS GETULA SPLENDIDA x HOLBROOKI (Desert/
Speckled Kingsnake intergrade). USA: TEXAS: hall co.: 23.4 km 
S of Clarendon, on Hwy 70 (34.73060°N, 100.89854°W; WGS 84), 
694 m elev. 11 July 2015. Brad Birchfield. Verified by William E. 
Duellman. University of Kansas Digital Archives (KUDA 12452). 
First county record (Dixon 2013. Amphibians and Reptiles of 
Texas: with Keys, Taxonomic Synopses, Bibliography, and Distri-
bution Maps. Texas A&M University Press, College Station, Texas. 
447 pp.). A single juvenile specimen was found crossing the road 
after dusk. Fills a distribution gap among Brisco, Motley, Cottle, 
and Childress counties. 

GLENN J. MANNING, School of Mathematical and Natural Sciences, 
University of Arkansas, Monticello, 397 University Dr., PO Box 3480, Mon-
ticello, Arkansas 71656, USA (e-mail: manning@uamont.edu); THOMAS J. 
BELFORD, 37 White Oak Cir, Searcy, Arkansas 72143, USA (e-mail: thomas-
belfordiniraq@yahoo.com); BRAD BIRCHFIELD, 11050 Cain Road, Moun-
tainburg, Arkansas 72946, USA (e-mail: mulebrother@gmail.com); JEREMY 
R. SLOAN, 330 Deerwood Drive, Greenwood, Arkansas 72936, USA (e-
mail: jeremy@jeremysloan.us); JAMES U. VAN DYKE, School of Science & 
Health, University of Western Sydney, Building M15, HWK, Locked Bag 1797 
Penrith, NSW, 2751, Australia (e-mail: j.Vandyke@uws.edu.au).

LAMPROPELTIS RUTHVENI (Ruthven’s Kingsnake). MEXICO: 
GUANAJUATO: Municipio coRoneo: ca. 6.3 km by air SE of Coro-
neo (20.1687827418°N, 100.41871356°W; WGS 84), 2222 m elev. 
August 2007. Ronald Savage. Amphibian and Reptile Diversity 
Research Center, University of Texas at Arlington (UTADC 8583, 
photo voucher). MuniCipio aCáMBaro: Sierra de los Agustinos, com-
munidad San Luis de Los Agustinos (20.19255°N, 100.69271°W), 
2235 m elev. 16 June 2011. Oscar Alejandro Morales. UTADC 8581, 
photo voucher. Municipio yuRiRia: Cerro de los Amoles, Commun-
idad Cerécuaro (20.07490°N, 101.35326°W), 2224 m elev. 14 May 
2015. Raúl Hernández Arciga. UTADC 8582, photo voucher. All 
the above records reported herein were verified by Carl Franklin 
and represent first records for Guanajuato and their respective 
municipalities (Garstka 1982. Breviora 466:1–35; Lohrberg 1991. 
Sauria, Berlin 13:27–30). Lampropeltis ruthveni is endemic to 
central Mexico and was presumed to occur in southern Guana-
juato based on records from the bordering states of Jalisco, Mi-
choacán, and Querétaro. Range maps (www.sierraherps.com/
distribution; accessed 14 June 2015) have anticipated its occur-
rence all across the east–west extent of the Transverse Volcanic 
Axis, including at the eastern margin of the species’ range in Hi-
dalgo, where it was recently confirmed (Roth-Monzón et al. 2011. 
Southwest. Nat. 56:430–431).

ROBERT W. HANSEN, 16333 Deer Path Lane, Clovis, California 93619, 
USA (e-mail: hansenranch2@gmail.com); RAÚL HERNÁNDEZ ARCIGA, 
Herpetario de la Sierra Gorda, Mineral de Pozos, Guanajuato, México (e-
mail: raulnefrey@hotmail.com); RONALD F. SAVAGE, 2316 Madre Drive 
NE, Albuquerque, New Mexico 87112, USA (e-mail: sea2sierra@gmail.com). 

LAMPROPELTIS TRIANGULUM SYSPILA (Red Milksnake). 
USA: TENNESSEE: tipton co.: Leigh Chapel Road (35.592064°N, 
89.667890°W; WGS 84). 16 April 2015. John David and Robert 
Colvin. Verified by A. Floyd Scott. Austin Peay State University 
Museum of Zoology (APSU 19582, photo voucher). First county 

record (Scott and Redmond 2008. Atlas of Reptiles in Tennessee. 
The Center for Field Biology, Austin Peay State University, Clarks-
ville, Tennessee. http://www.apsu.edu/reptatlas [updated 28 July 
2014; accessed 22 July 2015]).

ROBERT COLVIN, Tennessee Wildlife Resources Agency, Region I, 200 
Lowell Thomas Drive, Jackson, Tennessee 38301, USA; e-mail: Rob.Colvin@
tn.gov.

LYCODON TRAVANCORICUS (Travancore Wolf Snake). INDIA: 
GUJARAT: dang distRict: Vansda National Park (20.7540722°N, 
73.4874361°E; WGS 84), 129 m elev. 3 October 2015. Maitry Jani 
and Milan Sojitra. Verified by S. R. Ganesh. Zoological Reference 
Collection, Lee Kong Chian Natural History Museum, National 
University of Singapore (ZRC [IMG] 2.254a–b, photo voucher). 
New state record and new northernmost limit of snake (Whitaker 
and Captain 2004. Snakes of India, The Field Guide. Draco Books, 
Chennai. 479 pp.). Nearest published locality is ca. 195 km SW 
in Matheran, Maharashtra (Whitaker and Captain 2004, op. cit.). 

Documentation made during Gujarat Butterfly and Moth 
Meet, organized by Serenity Library in south Dang division, 
Vansda National Park. Thanks to K. Patel, S. Singhal, U. Zala, 
and Y. Dabholkar for participating in documentation and to 
the Department of Zoology, Maharaja Sayajirao University for 
support to MJ. 

VIVEK SHARMA, Department of Zoology, Government Model Science 
College, Jabalpur, Madhya Pradesh 482 003, India (e-mail: vrks1007@gmail.
com); MAITRY JANI, Department of Zoology, Maharaja Sayajirao Univer-
sity, Vadodara, Gujarat, India (e-mail: maitryjani3010@gmail.com).

MICRURUS TENER (Texas Coralsnake). USA: TEXAS: staRR co.: 
1357 FM 2686 (26.704281°N, 98.651436°W; WGS84). 15 August 
2015. Mayra Oyervides and Frederic Zaidan III. Verified by An-
drew Gluesenkamp. University of Texas-Pan American vertebrate 
museum (08151, photo voucher). First vouchered county record 
(Dixon 2013. Amphibians and Reptiles of Texas: with Keys, Taxo-
nomic Synopses, Bibliography, and Distribution Maps, Texas 
A&M University Press, College Station, Texas. 447 pp.) Dixon 
(2013, op. cit.) notes the presence of the species in Starr Co. but 
extensive searches using online databases such as GBIF.org, Vert-
Net.org, and literature failed to produce records of any vouch-
ered specimens. One adult individual was found at 2355 h on FM 
2686 moving across the road. The specimen was photographed 
in situ. The location is part of the south Texas brush country, 
characterized by frequent droughts and mostly low to mid-size 
thorny and woody shrubs, trees, and vines. 

MAYRA OYERVIDES (e-mail: mgoyervides@broncs.utpa.edu) and 
FREDERIC ZAIDAN III, Department of Biology, University of Texas-Pan 
American, 1201 W. University Drive, Edinburg, Texas 78539, USA (e-mail: 
fzaidan@utpa.edu).

NINIA ATRATA (Hallowell’s Coffee Snake). COLOMBIA: GUAVI-
ARE: San José del Guaviare, vereda La María, embalse La María, 
Caño Arenales (2.529217°N, 72.692036°W; Bogotá WGS 84), 206 
m elev. 5 October 2013. Martha L. Calderón and Guido F. Medi-
na-Rangel. Verified by Martha L. Calderón. Colección de Reptiles, 
Instituto de Ciencias Naturales, Universidad Nacional de Colom-
bia, Bogotá (ICN 12510–12512). This snake is known from eastern 
Panama to the Pacific lowlands of Ecuador, reaching northern 
Venezuela and Trinidad and Tobago, from sea level up to 1600 m 
elev. (McCranie and Wilson 1995. J. Herpetol. 29:224–232; Köhler 
2008. Reptiles of Central America, 2nd ed. Herpeton, Offenbach. 
400 pp.; Meza-Joya 2015. Check List 11:1584). In Colombia, is 
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known from the west (transandean) and the foothills of the 
Cordillera Oriental, in addition to a record in Leticia, Amazon 
department (Angarita-Sierra 2009. Pap. Avul. Zool. 49:277–288; 
Meza-Joya 2015, op. cit.). Although the snake is widely distrib-
uted to the west of the Eastern Cordillera and in the foothills east 
of it, until now there were no records in the Guyana Shield of Co-
lombia. This is the first record for the Guyana region in Colom-
bia, and extends species range ca. 140 km SW from the nearest 
known Colombian locality (Angarita-Sierra 2009, op. cit.). Per-
mits were issued by Corporación para el Desarrollo Sostenible 
del Norte y Oriente Amazónico-CDA (Resolución No. DSGV-112, 
25 October 2012).

GUIDO F. MEDINA-RANGEL, Instituto de Ciencias Naturales, Univer-
sidad Nacional de Colombia, Apartado Aéreo 7495, Bogotá D. C., Colombia; 
e-mail: gfmedinar@unal.edu.com

NINIA DIADEMATA (Ringneck Coffee Snake). MÉXICO: HIDAL-
GO: Municipality oF tenango de doRia: El Damo (20.3332844°N, 
98.2119598°W; WGS 84), 1537 m elev. 14 March 2015. Cristian 
Raúl Olvera-Olvera. Verified by Luis Canseco-Márquez. Colec-
ción Herpetológica Fotográfica, Centro de Investigaciones Bi-
ológicas, Universidad Autónoma del Estado de Hidalgo, Pachuca 
(CH-CIB 31). First verified locality record within the municipal-
ity, extending the known range in the state ca.7.86 km S from 
the nearest record in the municipality of San Bartolo Tutotepec 
(Ramírez-Bautista et al. 2014. Los Anfibios y Reptiles del Estado 
de Hidalgo, México: Diversidad, Biogeografía y Conservación. 
Sociedad Herpetológica Mexicano, Pachuca, Hidalgo, México. xi 
+ 387 pp.). Ramirez-Bautista et al. (2014, op. cit.) did not a specific 
locality within the municipality of Tenango de Doria, but did de-
pict an individual from that municipality in Foto 214. The snake 
reported here, along with eight others of the same species, were 
found in a pasture under a rock on a cattle ranch. 

LEONARDO FERNÁNDEZ-BADILLO, Laboratorio de Sistemática Mo-
lecular, Centro de Investigaciones Biológicas (CIB), Universidad Autónoma 
del Estado de Hidalgo, A.P. 1-69 Plaza Juárez, Pachuca, Hidalgo, México and 
Predio Intensivo de Manejo de Vida Silvestre X-Plora Reptilia, Reyna de la 
Esperanza # 107. Col. Paseo de las Reinas, 1ª Sección, Mineral de la Reforma, 
Hidalgo, México (e-mail: cyrtopsis@hotmail.com); CRISTIÁN RAÚL OLVE-
RA-OLVERA, MARIANA BURGOS-TORRES, LIZBETH VEGA-CHÁVEZ, 
and JAZMIN MONTER-VARGAS, Centro de Investigaciones Biológicas 
(CIB), Universidad Autónoma del Estado de Hidalgo, A.P. 1-69 Plaza Juárez, 
Pachuca, Hidalgo, México.

OPHEODRYS AESTIVUS (Rough Greensnake). USA: ARKANSAS: 
lee co.: Lone Point Campground at Bear Creek Lake off County 
Rd. 223, St. Francis National Forest (34.715334°N, 90.695649°W; 
WGS 84). 6 July 2008. T. Wilcoxen. Verified by S. E. Trauth. Arkan-
sas State University Museum of Zoology, Herpetological Collec-
tion (ASUMZ 33369, photo voucher). New county record (Trauth 
et al. 2004. Amphibians and Reptiles of Arkansas. University of 
Arkansas Press, Fayetteville. 421 pp.). This record partially fills a 
hiatus in eastern Arkansas (Crowley’s Ridge) among previous re-
cords for adjacent Phillips and St. Francis counties. 

TRAVIS E. WILCOXEN, Department of Biology, Millikin University, De-
catur, Illinois 62522, USA (e-mail: twilcoxen@mail.millikin.edu); CHRIS T. 
McALLISTER, Science and Mathematics Division, Eastern Oklahoma State 
College, Idabel, Oklahoma 74745, USA (e-mail: cmcallister@se.edu).

OPHEODRYS AESTIVUS (Rough Greensnake). USA: TENNES-
SEE: tipton co.: Ballard Slough (35.55195°N, 89.88204°W; WGS 
84). 5 May 2015. Robert Colvin, Jeremy Dennison, and Jake Yoes. 

Verified by A. Floyd Scott. Austin Peay State University Museum 
of Zoology (APSU 19583 photo voucher). First county record 
(Scott and Redmond 2008. Atlas of Reptiles in Tennessee. The 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee. http://www.apsu.edu/reptatlas [updated 28 July 
2014; accessed 22 July 2015]).

ROBERT COLVIN (e-mail: Rob.Colvin@tn.gov), JEREMY DENNISON 
(e-mail: Jeremy.Dennison@tn.gov), and JAKE YOES, Tennessee Wildlife 
Resources Agency, Region I, 200 Lowell Thomas Drive, Jackson, Tennessee 
38301, USA (e-mail: jyduck1@hotmail.com).

PANTHEROPHIS GUTTATUS (Red Cornsnake). USA: TENNES-
SEE: loudon co.: 35.720863°N, 84.2491712°W (WGS 84), 263 m 
elev. 6 June 2015. Barbara Grove. Verified by John Jensen. Au-
burn University Natural History Museum (AHAP-D 1072, photo 
voucher). This observation represents a new county record, al-
though the species is known from surrounding counties (Scott 
and Redmond 2008 <updated 25 May 2015>. Atlas of Reptiles 
in Tennessee. The Center of Excellence for Field Biology, Austin 
Peay State University, Clarksville, Tennessee. Available at http://
apsu.edu/reptatlas/; accessed 12 June 2015). This adult snake 
was found dead in garden netting.

BARBARA GROVE, Loudon, Tennessee 37774, USA; DAVID A. STEEN, 
Auburn University Department of Biological Sciences, Auburn, Alabama 
36849, USA (e-mail: DavidASteen@gmail.com).

PANTHEROPHIS OBSOLETUS (Western Ratsnake). USA: 
IOWA: Winneshiek co.: Cliffs along Upper Iowa River (43.4317°N, 
91.9363°W; WGS 84). 21 June 2015. Mathew Terronez. Verified 
by Benjamin Lowe. Photographic record deposited in the James 
Ford Bell Museum (JFBM P503) as well as on HerpMapper.org 
(HM 59209; www.herpmapper.org/record/59209). Kayaker ob-
served pair of adult ratsnakes along cliff directly below a cliff 
swallow community. LeClere (2013. A Field Guide to the Amphib-
ians and Reptiles of Iowa. ECO Herpetological Publishing & Dis-
tribution, Rodeo, New Mexico. 350 pp.) lists a pre-1950 record for 
this species in Winneshiek Co. To the best of our knowledge this 
observation represents an updated county record for P. obsoletus 
in Winneshiek Co., Iowa. We thank Mathew Terronez for report-
ing his observation to HerpMapper.org.

CHRISTOPHER E. SMITH (e-mail: Christopher.Smith@HerpMapper.
org) and DON BECKER, HerpMapper.org. 6510 Mosswood Ln NE, Cedar 
Rapids, Iowa 52402, USA (e-mail: Don.Becker@HerpMapper.org). 

PANTHEROPHIS SPILOIDES (Gray Ratsnake). USA: INDIANA: 
tippecanoe co.: Ross Hills Park (40.40454°N, 87.072579°W; WGS 
84) 2 September 2015. Zachary Truelock. Verified by Kenneth 
Krysko. Florida Museum of Natural History (UF-Herpetology 
176030, photo voucher). New county record (Minton 2001. Am-
phibians and Reptiles of Indiana. 2nd ed., revised. Indiana Acad-
emy of Science. vii + 404 pp.). An adult was observed crawling 
along the forest floor. 

ZACH TRUELOCK, Purdue University, 580 McCutcheon Hall, West La-
fayette, Indiana 47907, USA; e-mail: ztrueloc@purdue.edu. 

PORTHIDIUM LANSBERGII (Lansberg’s Hognosed Pitviper). 
COLOMBIA: HUILA: Gigante, vereda Matambo, Finca La Ensil-
lada (2.37515833°N, 75.637275°W; Bogotá WGS 84), 985 m elev. 
8 November 2014. Y. R. López Perilla. Verified by G. Cárdenas-
Arévalo. Colección de Reptiles, Instituto de Ciencias Naturales, 
Universidad Nacional de Colombia, Bogotá (ICN 12533). Finca 
La Enea (2.3478278°N, 75.631322°W; Bogotá WGS 84), 889 m 
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elev. 10 October 2014. Guido F. Medina-Rangel. Verified by G. 
Cárdenas-Arévalo. ICN 12534. This species is known from cen-
tral and eastern Panama, northern Colombia, and Venezuela, 
from sea level to 1000 m elev. (www.reptile-database.org; 8 Sept 
2015); it was not recorded in the Biogeographic Chocó region, 
and records from Ecuador are Porthidium arcosae (Campbell 
and Lamar 2004. The Venomous Reptiles of the Western Hemi-
sphere, Vol. I. Comstock/Cornell University Press, Ithaca, New 
York. 503 pp.). This snake is found in arid and semiarid plains 
in Colombia, from northern Choco and Antioquia, coastal Ca-
ribean lowlands, and from Rio Magdalena valley, up to Honda, 
Tolima (Nicéforo-María 1930. Revista de la Sociedad Colombiana 
de Ciencias Naturales 19:96–104; Campbell and Lamar 2004, op. 
cit.). This record extends the range ca. 325 km S from the near-
est known locality around Honda, Tolima department, Colom-
bia (Niceforo-Maria 1930, op. cit.; Campbell and Lamar 2004, op. 
cit.). Specimen collected under research permits from Autoridad 
Nacional de Licencias Ambientales –ANLA (Resolución No. 0899, 
15 May 2009).

GUIDO F. MEDINA-RANGEL, Instituto de Ciencias Naturales, Univer-
sidad Nacional de Colombia, Apartado Aéreo 7495, Bogotá D.C., Colombia 
(e-mail: gfmedinar@unal.edu.co); YENY ROCÍO LÓPEZ-PERILLA, Univer-
sidad Pedagógica y Tecnológica de Colombia UPTC, Tunja, Boyacá, Colom-
bia (e-mail: yrocio.lopez@gmail.com).

REGINA SEPTEMVITTATA (Queensnake). USA: TENNES-
SEE: haRdin co.: Horse Creek Wildlife Sanctuary (35.115051°N, 
88.149375°W; WGS 84). 21 July 2015. Lee J. Barton, Larissa L. 
Morningstar, and Joshua M. Hall. Verified by A. Floyd Scott. Aus-
tin Peay State University Museum of Zoology (APSU 19598, color 
photo). First record for Hardin Co. (Scott and Redmond 2008 [lat-
est update: 25 May 2015]. Atlas of Reptiles in Tennessee. Center 
for Field Biology, Austin Peay State University, Clarksville, Ten-
nessee. Available at http://apsu.edu/reptatlas/, accessed 9 Sep-
tember 2015). Individual was captured in a clear, shallow stream 
with a loose gravel bottom with some scattered larger rocks. This 
individual was preparing to shed as determined by opaque eye 
coloration.

LEE J. BARTON, Freed-Hardeman University, 151 E. Main Street, Hen-
derson, Tennessee 38340, USA (e-mail: lbarton@fhu.edu); LARISSA L. 
MORNINGSTAR, 620 North Avenue, Henderson, Tennessee 38340, USA; 
JOSHUA M. HALL, Auburn University, Auburn, Alabama 36849, USA. 

RENA DISSECTUS (New Mexico Threadsnake). USA: TEXAS: 
gaines co.: 4.8 km W of Co. line, just S of Hwy 180 (32.696117°N, 
102.258704°W; WGS 84). 19 June 2013. N. Taylor. Verified by Toby 
Hibbitts. Sul Ross State University (SRSU-D 17–18, digital photo 
vouchers). New county record (Dixon 2013. Amphibians and 
Reptiles of Texas: with Keys, Taxonomic Synopses, Bibliography, 
and Distribution Maps. Texas A&M University Press, College Sta-
tion, Texas. 447 pp.). 

NATHAN CALEB TAYLOR (e-mail: ntay8638@sulross.edu) and SEAN 
P. GRAHAM, Department of Biology, Geology, and Physical Sciences, Sul 
Ross State University, Alpine, Texas 79830, USA (e-mail: sean.graham@
sulross.edu).

RHABDOPHIS SUBMINIATUS (Red-necked Keelback Snake). 
BANGLADESH: RAJSHAHI DIVISION: naogaon distRict: Altade-
ghee National Park (20.111401°N, 88.515201°E; WGS 84), 32 m 
elev. 19 April 2014. Faysal Ahmad. Verified by Stephen Mahony. 
Zoology Museum, Department of Zoology, Jagannath University, 
Dhaka (JnU/Zoo/M/Rep/Pho/2015/0010, photo voucher; adult 

specimen unnumbered); Zoological Reference Collection, Lee 
Kong Chian Natural History Museum, National University of Sin-
gapore (ZRC [IMG] 2.260, photo voucher). First record for Naog-
aon District, NW Bangladesh. Previously reported from Bandar-
ban District, Cox’s Bazar District under Chittagong Division and 
Maulvibazar District under Sylhet Division (Mahony et al. 2009. 
Hamadryad 34:80–94), and Syllhet and Chittagong Divisions 
(Hasan et al. 2014. Amphibians and Reptiles of Bangladesh—A 
Field Guide. Arannayk Foundation, Dhaka. 191 pp.). Adult col-
lected in Shorea robusta forest: a habitat including grasslands, 
marshes, and paddy fields.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com) and SHAYER 
MAHMOOD IBNEY ALAM, Department of Zoology, Jagannath University, 
Dhaka 1100, Bangladesh (e-mail: shayermia@hotmail.com); MD ABDUR 
RAZZAQUE SARKER, Department of Zoology, University of Dhaka, Dhaka 
1000, Bangladesh (e-mail: razzaqsciencebd@gmail.com).

RHADINAEA FLAVILATA (Pine Woods Littersnake). USA: 
FLORIDA: okaloosa co.: Destin, Bambi Dr and Cobbs Point Rd 
(30.414877°N, 86.486520°W; WGS 84). 20 August 2015. A. C. Hill-
man, K. C. Jones, and A. N. Dugan. Verified by Kenneth Krysko. 
Florida Museum of Natural History (UF 172559). First record 
for county (Krysko et al. 2011. Atlas of Amphibians and Reptiles 
in Florida. Final report, Florida Fish and Wildlife Conservation 
Commission, Tallahassee. 524 pp.). Extends the range roughly 
12.63 km from the closest known specimens (KU 220921, 222307, 
222308) from Walton Co. A single juvenile Rhadinaea flavilata 
was found under a stack of floor tiles during a waste cleanup. It 
may have been injured prior to discovery, as it died shortly after 
capture. 

APRIL C. HILLMAN (e-mail: ach0490@gmail.com) and KELLY C. 
JONES, Department of Fish and Wildlife Conservation, Virginia Tech, 
Blacksburg, Virginia 24061, USA (e-mail: kcjones7@vt.edu); AARON N. DU-
GAN, Destin, Florida 32541, USA.

SIBON DIMIDIATUS (Slender Snail Sucker). EL SALVADOR: 
SANTA ANA: MuniCipio de Metapán: Cantón El Limo, Área Natural 
Privada El Limo (14.408242°N, 89.39887°W; WGS 84), 1195 m elev. 
20 August 2015. Emanuel S. Morán. Verified by James R. McCra-
nie. University of Kansas Digital Archives (KUDA 012454–012456, 
photo vouchers). First record for El Salvador (Köhler et al. 2006. 
The Amphibians and Reptiles of El Salvador. Krieger Publishing 
Company, Malabar, Florida. 238 pp.), extending the range ca. 75 
km SW of the nearest records in western Honduras (McCranie 
2011. The Snakes of Honduras: Systematics, Distribution, and 
Conservation. SSAR Contributions to Herpetology, Volume 26, 
Ithaca, New York. 714 pp.). The snake was found near Mármol 
Creek at 2220 h in a tree within a mixed secondary semi-decidu-
ous submontane forest.

EMANUEL S. MORÁN, Escuela de Biología, Facultad de Ciencias Natu-
rales y Matemáticas, Universidad de El Salvador, San Salvador, El Salvador 
(e-mail: stanley_hidalgo@yahoo.com); VLADLEN HENRÍQUEZ, Urban-
ización Bello San Juan, Calle Madrid, Polígono 11, No. 7, San Salvador, El 
Salvador (e-mail: vladhen_21@hotmail.com); ELI GREENBAUM, Depart-
ment of Biological Sciences, University of Texas at El Paso, 500 W. University 
Ave., El Paso, Texas 79968, USA (e-mail: egreenbaum2@utep.edu); JOSÉ 
GABRIEL CERÉN LÓPEZ (e-mail: jceren@cultura.gob.sv) and ANA MARÍA 
RIVERA, Museo de Historia Natural de El Salvador, Secretaria de Cultura de 
La Presidencia, San Salvador, El Salvador (e-mail: arivera@cultura.gob.sv).

SISTRURUS TERGEMINUS EDWARDSII (Desert Massasauga). 
USA: ARIZONA: gRahaM co.: San Carlos Apache Reservation, 
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Ash Flat, Indian Route 8, 2.3 km E jct with Indian Route 19 
(33.291772°N, 109.904512°W; WGS 84). AOR. 2 June 2015. James 
Beauchamp and Ben Calvert. Verified by Andrew T. Holycross. 
University of Arizona Museum of Natural History (UAZ 57630-
PSV). We first observed Sistrurus tergeminus edwardsii on Ash 
Flat in early July 2001, and since that time we have observed 8–9 
additional individuals crossing Indian Route 8 between its inter-
sections with Indian Routes 19 and 11 (between 33.301226°N, 
109.926970°W and 33.271778°N, 109.852959°W) on Ash Flat. 
Most of these have been DOR, only two were encountered dur-
ing daylight, and all were observed during the period May–Sep-
tember. 

These observations extend the known distribution of the 
species 78 km NW of an historical record (CA 12996) obtained 
by D. B. Carver in 1944 from “21 miles east of Safford” at 1006 
m elevation at the northern limit of the San Simon Valley (A. T. 
Holycross, pers. comm.). Our record is also a new elevational 
maximum for S. t. edwardsii (1548 m is the maximum elevation 
for the section of road noted above) (A. T. Holycross, pers. comm.). 
Perhaps most significantly, of the several historical populations 
of S. t. edwardsii recorded in Arizona, only one was demonstrably 
extant prior to our discovery. The number, duration, and recency 
of our observations demonstrate that Arizona has a second, and 
previously undocumented, viable population of S. t. edwardsii. 
The Ash Flat population is ca. 200 km NNW of what was 
previously presumed to be the last population of the species in 
Arizona.

JAMES BEAUCHAMP, 1134 E Ruth Avenue, Phoenix, Arizona 85020, 
USA (e-mail: jimmyddc@yahoo.com); BEN CALVERT, 3710 N 35th Street, 
Phoenix, Arizona 85018, USA. 

STORERIA DEKAYI WRIGHTORUM (Midland Brownsnake). 
USA: TENNESSEE: haRdin co.: Horse Creek Wildlife Sanctuary 
(35.123942°N, 88.172383°W; WGS 84). 22 July 2015. Lee J. Bar-
ton, Joshua M. Hall, and Joshua P. Kee. Verified by A. Floyd Scott. 
Austin Peay State University Museum of Zoology (APSU 19597, 
color photo). First record for Hardin Co. (Scott and Redmond 
2008 [latest update: 25 May 2015]. Atlas of Reptiles in Tennessee. 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee. Available at http://apsu.edu/reptatlas/, accessed 9 
September 2015). Juvenile was captured in grass near the water’s 
edge of Horse Creek. 

LEE J. BARTON, Freed-Hardeman University, 151 E. Main Street, Hen-
derson, Tennessee 38340, USA (e-mail: lbarton@fhu.edu); JOSHUA P. KEE, 
Austin Peay University, 601 College St., Clarksville, Tennessee 37044, USA; 
JOSHUA M. HALL, Auburn University, Auburn, Alabama 36849, USA. 

SONORA SEMIANNULATA (Western Groundsnake). USA: 
OKLAHOMA: pushMataha co.: Pushmataha Wildlife Manage-
ment Area (34.50549°N, 95.40022°W; WGS 84), 321 m elev. 26 May 
2015. Nicholas A. Huron, Aaron D. Geheber, Elyse D. Ellsworth. 
Verified by Jessa L. Watters. Sam Noble Oklahoma Museum of 
Natural History (OMNH 44198). New county record (Sievert and 
Sievert 2011. A Field Guide to Oklahoma’s Amphibians and Rep-
tiles. Oklahoma Department of Wildlife Conservation, Oklahoma 
City, Oklahoma. 211 pp.). The nearest known vouchered speci-
mens are from ca. 53.3 km to the S in Choctaw Co., Oklahoma 
(OMNH 26935, 26960, 27057, 27058). This specimen fills a gap in 
the known distribution of this species in Oklahoma. One adult 
male (212.0 mm SVL; 47.0 mm tail length; 7.7 g) collected at the 
Pushmataha Wildlife Management Area underneath a slab-like 
rock, atypical to the surrounding area, roughly 3 m from a small, 

well-vegetated pond containing a circle of pine trees and smaller 
deciduous trees. Specimen collected under an Oklahoma De-
partment of Wildlife Conservation Scientific Collecting Permit 
(#6105) issued to NAH.

BRENDAN B. HEITZ (e-mail: flipthrow94@gmail.com), ELYSE D. 
ELLSWORTH (e-mail: Elyse.D.Ellsworth-1@ou.edu), NICHOLAS A. 
HURON (e-mail: nahuron@ou.edu), AARON D. GEHEBER (e-mail: 
Aaron.D.Geheber-1@ou.edu), and CAMERON D. SILER, Herpetology Col-
lections, Sam Noble Oklahoma Museum of Natural History, University of 
Oklahoma, 2401 Chautauqua Avenue, Norman, Oklahoma, 73072-7029, 
USA (e-mail: camsiler@ou.edu).

STORERIA OCCIPITOMACULATA (Red-bellied Snake). USA: 
GEORGIA: Johnson co.: Bartow-Dublin Rd. (32.76693°N, 
82.69469°W; WGS 84). 27 May 2015. S. Graham. Verified by John 
B. Jensen. Sul Ross State University (SRSU-D 8-9, digital photo 
vouchers). New county record (Jensen et al. 2008. The Amphib-
ians and Reptiles of Georgia. University of Georgia Press, Athens. 
575 pp.). Found under leaf litter on edge of swamp. Funding for 
this collection trip was provided by a grant from the Georgia De-
partment of Natural Resources.

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine Texas 79830, USA; e-mail: sean.gra-
ham@sulross.edu.

TANTILLA NIGRICEPS (Plains Black-headed Snake). USA: TEX-
AS: gaines co.: 4.8 km W of Co. line, just S of Hwy 180 (32.694232°N, 
102.257752°W; WGS 84). 12 May 2012. N. Taylor. Verified by Toby 
Hibbitts. Sul Ross State University (SRSU-D 21–24, digital photo 
vouchers). New county record (Dixon 2013. Amphibians and 
Reptiles of Texas: with Keys, Taxonomic Synopses, Bibliography, 
and Distribution Maps. Texas A&M University Press, College Sta-
tion, Texas. 447 pp.). 

NATHAN CALEB TAYLOR (e-mail: ntay8638@sulross.edu) and SEAN 
P. GRAHAM, Department of Biology, Geology, and Physical Sciences, Sul 
Ross State University, Alpine, Texas 79830, USA (e-mail: sean.graham@
sulross.edu).

THAMNOPHIS EQUES MEGALOPS (Brown Gartersnake). USA: 
ARIZONA: MohaVe co.: Beal Lake Conservation Area, Havasu 
National Wildlife Refuge (34.776895°N, 114.53217°W; WGS 84). 
29 April 2015. Michael B. Lester. Verified by George Bradley. Uni-
versity of Arizona (UAZ 57631-PSV, photo voucher). Considered 
extirpated from the Colorado River, this is the first sighting of T. 
eques along the main stem of the Colorado River in over a cen-
tury (USFWS 2014. Endangered and Threatened Wildlife and 
Plants; Threatened Status for the Northern Mexican Gartersnake 
and Narrow-Headed Gartersnake; Final Rule. Federal Register 
79:38677–38746). Nearest known specimen is from Clark Co., 
Nevada near Fort Mohave, Mohave County, Arizona recorded 
in 1911 (de Queiroz and Smith 1996. Herpetol. Rev. 27[3]:155). 
In 2012, a population was discovered along the Bill Williams 
River, near Swansea, Arizona (Cotten et al. 2013. Herpetol. Rev. 
44[1]:111), approximately 90 km SE of the current sighting.

Snake was found moving slowly between habitat restoration 
areas (Prosopis pubescens, Salix exigua, Pluchea sericea, Tamarix 
sp.), approximately 75–100 m from water. Most of tail missing 
due to injury. Also seemed to have recently eaten, as it was found 
with a swollen abdomen. 

MICHAEL B. LESTER (e-mail: mlester126@gmail.com) and JARROD 
B. SWACKHAMER, Great Basin Bird Observatory, 1755 E Plumb Ln #256a, 
Reno, Nevada 89502, USA.



Herpetological Review 46(4), 2015

578    GEOGRAPHIC DISTRIBUTION

THAMNOPHIS SAURITUS (Eastern Ribbonsnake). USA: MICHI-
GAN: Wexford Co.: 3.5 km N of Mesick (44.435373°N, 85.694218°W; 
WGS 84), 252 m elev. 24 June 2015. John G. Phillips. Verified by 
Kirsten E. Nicholson. Central Michigan University Museum of 
Cultural and Natural History (MCNH 2015.010, photo voucher). 
New county record (Holman 2012. The Amphibians and Reptiles 
of Michigan: A Quaternary and Recent Faunal Adventure. Wayne 
State University Press, Detroit, Michigan. 528 pp.; Michigan Her-
petological Atlas 2015. Available at: http://miherpatlas.org, ac-
cessed 12 November 2015). This specimen fills a gap in the dis-
tribution, as T. sauritus has been recorded from all surrounding 
counties. Snake was found swimming across the Manistee River 
(approx. 30 m wide at that sections).

Special thanks to Angela Reidel at MCNH for accessioning this 
record. Field support was provided by M. Phillips, G. McPheeters, 
and M. Phillips.

JOHN G. PHILLIPS, Department of Biological Sciences, University of 
Tulsa, Tulsa, Oklahoma 74104, USA; e-mail: john-phillips@utulsa.edu.

THAMNOPHIS SIRTALIS (Eastern Gartersnake). USA: ALA-
BAMA: Coosa Co.: Coosa Wildlife Management Area, Cahaba 
& Columbiana Forever Wild Tracts, 5.0 km NNW of AL Hwy 22 
and Coosa CR 29 intersection (Kellys Crossroads) (32.87081°N, 
86.36947°W; WGS 84). 19 May 2015. E. Soehren, J. Trent, and T. 
Rush. Verified by David Laurencio. Auburn University Natural 
History Museum (AUM AHAP-D 1106, digital photo voucher). 
New county record (Mount 1975. The Reptiles and Amphibians 
of Alabama. Agricultural Experiment Station, Auburn Univer-
sity, Alabama. 347 pp.). Adult encountered actively moving over 
ground within mature, montane Pinus palustris (Longleaf Pine) 
forest. This record fills in gap among Chilton, Elmore, and Tal-
lapoosa counties (Mount 1975, op. cit.) and was vetted through 
examination of online museum holdings (VertNet) and literature 
review (Zoological Record).

ERIC C. SOEHREN (e-mail: eric.soehren@dcnr.alabama.gov), JOHN A. 
TRENT (e-mail: john.trent@dcnr.alabama.gov), and THOMAS S. RUSH, El-
hew Field Station, Wehle Land Conservation Center, State Lands Division, 
Alabama Department of Conservation and Natural Resources, 4819 Pleas-
ant Hill Road, Midway, Alabama 36053, USA (e-mail: tsr22@msstate.edu).

TRIMORPHODON VILKINSONII (Texas Lyresnake). USA: NEW 
MEXICO: Hidalgo Co.: Alamo Hueco Mts., 43.24 air mi SE of Ani-
mas (31.45969°N, 108.34794°W; WGS 84), 5738 ft (1749 m) elev. 
15 September 2011. J. M. Garza and J. T. Fisher. Verified by Travis 
J. LaDuc. Biodiversity Collections (formerly Texas Natural His-
tory Collections), The University of Texas at Austin (TNHC 95461, 
photo voucher). New county record (Degenhardt et al. 1996. Am-
phibians and Reptiles of New Mexico. University of New Mexi-
co Press, Albuquerque, New Mexico. 431 pp.). Extends edge of 
known range southwest by approximately 50 air miles.

MICHAEL S. PRICE, Wild About Texas, 3932 Ransom Road, San Angelo, 
Texas 76903, USA, e-mail: wildabouttexas@gmail.com.

TRIMORPHODON VILKINSONII (Texas Lyresnake). USA: NEW 
MEXICO: luna Co.: Carrizalillo Hills, ca. 27.6 km by air W of 

Columbus (31.809650°N, 107.931483°W; WGS 84), 1481 m elev. 20 
June 2015. Kyle Vargas and Justin Garza. Verified by Carl Franklin. 
Amphibian and Reptile Diversity Research Center, University of 
Texas at Arlington (UTADC-8558). First record for the Carrizalillo 
Hills, and the third specimen from Luna Co. (Degenhardt et al. 
1996. The Amphibians and Reptiles of New Mexico. University of 
New Mexico Press, Albuquerque, New Mexico. 431 pp.; VertNet, 
www.vertnet.org, accessed 2 July 2015). Gravid adult female, ob-
served basking at 1047 h in a rock crevice on a southwest-facing 
slope. Observations made under New Mexico Department of 
Game and Fish license 1711508.

KYLE VARGAS, 12016 Copper Head Ln., El Paso, Texas 79934, USA; e-
mail: allstarlofts@yahoo.com.

TROPIDOCLONION LINEATUM LINEATUM (Northern Lined 
Snake). USA: TEXAS: armstrong Co.: 21.70 km S of Claude, on 
Highway 207 (34.91485°N, 101.36138°W; WGS 84), 1030 m elev. 
12 July 2015. Thomas J. Belford. Verified by William E. Duellman. 
University of Kansas Digital Archives (KUDA 012453). First coun-
ty record (Dixon 2013. Amphibians and Reptiles of Texas: with 
Keys, Taxonomic Synopses, Bibliography, and Distribution Maps. 
Texas A&M University Press, College Station, Texas. 447 pp.). Ex-
tends range 42 km from nearest known record in Randal Co.

GLENN J. MANNING, School of Mathematical and Natural Sci-
ences, University of Arkansas, Monticello, 397 University Dr., PO Box 
3480, Monticello, Arkansas 71656, USA (e-mail: manning@uamont.edu); 
THOMAS J. BELFORD, 37 White Oak Cir, Searcy, Arkansas 72143, USA 
(e-mail:thomasbelfordiniraq@yahoo.com); BRAD BIRCHFIELD, 11050 
Cain Road, Mountainburg, Arkansas 72946, USA (e-mail: mulebrother@
gmail.com); JEREMY R. SLOAN, 330 Deerwood Drive, Greenwood, Arkan-
sas 72936, USA (e-mail: jeremy@jeremysloan.us); JAMES U. VAN DYKE, 
School of Science & Health, University of Western Sydney, Building M15, 
HWK, Locked Bag 1797 Penrith, NSW, 2751, Australia (e-mail: j.Vandyke@
uws.edu.au).

XENOCHROPHIS CERASOGASTER (Painted Keelback Snake). 
BANGLADESH: DHAKA DIVISION: dHaka distriCt: Arakul, South 
Keraniganje (23.293512°N, 90.252137°E; WGS 84), 7 m elev. 31 
December 2014. Faysal Ahmad. Verified by Stephen Mahony. 
Zoology Museum, Department of Zoology, Jagannath University, 
Dhaka (JnU/Zoo/M/Rep/Pho/2015/0011, photo voucher; adult 
specimen unnumbered); Zoological Reference Collection, Lee 
Kong Chian Natural History Museum, National University of Sin-
gapore (ZRC [IMG] 2.261, photo voucher). First record for Dhaka 
District. Previously reported from Patuakhali District in Barisal 
Division (Sourav and Purkayastha 2011. Check List 7:352–353) as 
first country record. Adult female collected in mud at pond with 
Eichhornia crassipes.

FAYSAL AHMAD (e-mail: faysal.nature@gmail.com), SHAYER MAH-
MOOD IBNEY ALAM (e-mail: shayermia@hotmail.com), and TANIA 
KHONDAKAR, Department of Zoology, Jagannath University, Dhaka 1100, 
Bangladesh (e-mail: tania.tuli@yahoo.com).
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Distribution Records for Louisiana Amphibians and Reptiles
Over the past few decades there has been an increase 

in efforts to document the geographical distribution of the 
Louisiana herpetofauna (Dundee and Rossman 1989; Boundy 
2004; Rosenzweig et al. 2007; Boundy and Gregory 2012). Even 
with the increased effort, there is still a lack of documented 
records for many widespread species (Conant and Collins 
1998), particularly in the northeastern portion of the state 
(Reid et al. 2014). Here we report a total of 48 records that help 
to fill distributional gaps primarily in the northeastern region 
of Louisiana, but other parts of the state as well. Most of these 
parish records are a result of surveys and class collections 
conducted by the University of Louisiana at Monroe (ULM) 
Herpetology Lab. Geographic coordinates are based on the WGS 
84 datum. Voucher specimens are deposited in the University of 
Louisiana at Monroe Museum of Natural History Herpetology 
collection (NLU). Photo vouchers were deposited in the Florida 
Museum of Natural History Herpetology collection, with the 
digital image UF-Herpetology designation shortened to UF in 
the species accounts below. Specimen identification was verified 
by Neil Douglas. Standard English names follow Crother (2012).

CAUDATA — SALAMANDERS

AMBYSTOMA TALPOIDEUM (Mole Salamander). caldWell paR.: 
Boeuf Wildlife Management Area (32.12453°N, 91.90636°W). 19 

June 2006. Matthew D. Brown. NLU 70709, 70710. New parish 
record.

AMPHIUMA TRIDACTYLUM (Three-toed Amphiuma). caldWell 
paR.: Boeuf Wildlife Management Area, compartment 13 
(32.03731°N, 91.97767°W). 26 June 2005. Matthew D. Brown and 
John E. Quinn 4th. NLU 70711. New parish record. Helps fill gap in 
north-central Louisiana. Located near an alligator hole. east caR-
Roll paR.: Bayou Macon Wildlife Management Area (32.80190°N, 
91.31560°W). 8 August 2006. Ashley N. Hudson. NLU 70712. New 
parish record. Helps fill gap in northeastern corner of Louisiana. 

SIREN INTERMEDIA NETTINGI (Western Lesser Siren). cata-
houla PaR.: Boeuf Wildlife Management Area, Enterprise Tract 
(31.92245°N, 91.89134°W). 7 November 2006. Matthew D. Brown. 
NLU 70713, 70714, 70715; Boeuf Wildlife Management Area 
(31.95167°N, 91.87255°W). 13 October 2013. Clayton R. Faidley. 
NLU 70716. New parish record. Fills gap in northeastern Loui-
siana. tensas paR.: Buckhorn Wildlife Management Area, Brushy 
Lake (32.04426°N, 91.36586°W). 24 March 2012. ULM Advanced 
Herpetology Class. NLU 70717. New parish record. Fills gap in 
northeastern Louisiana. Caught in an aquatic drift fence in 
Brushy Lake.

ANURA — FROGS

ELEUTHERODACTYLUS CYSTIGNATHOIDES (Rio Grande 
Chirping Frog). Rapides PaR.: Alexander State Forest Wildlife 
Management Area, near Indian Creek Reservoir (31.09197°N, 
92.46948°W). 22 May 2013. Clayton F. Faidley. NLU 70718. This 
is a new parish record for this introduced species, found in a ru-
ral location rather than the larger cities where it has previously 
been recorded in Louisiana. Found in a wooded area by a boat 
launch on Indian Lake, where several males were calling. The 
locality is within 1.5 km of a large plant nursery. 

HYLA  AVIVOCA (Bird-voiced Treefrog). lincoln paR.: Middle Fork 
of Bayou D’Arbonne (32.71983°N, 92.53183°W). 28 May 2009. 
Thomas M. Pardue. NLU 70719. New parish record. Near Gill’s 
Ferry boat launch. union paR.: Middle Fork of Bayou D’Arbonne 
(32.72153°N, 92.53201°W). 28 May 2009. Thomas M. Pardue. NLU 
70720. New parish record. Near Gill’s Ferry boat launch.

HYLA SQUIRELLA (Squirrel Treefrog). east caRRoll paR.: Bayou 
Macon Wildlife Management Area (32.82846°N, 91.31704°W). 
11 November 2006. Ashley N. Hudson. NLU 70721. New par-
ish record. Madison PaR.: Tensas River National Wildlife Refuge 
(32.31752°N, 91.37711°W). 6 August 2009. Thomas M. Pardue. UF 
173946. New parish record. Photographed under the overhang of 
the refuge headquarters building. MoRehouse paR.: Upper Ouachi-
ta National Wildlife Refuge, near Mollicy Bayou (32.88710°N, 
92.03495°W). 5 June 2012. Charles D. Battaglia. NLU 70722. New 
parish record. Found in a PVC pipe near a drift fence array by 
Mollicy Bayou. tensas paR.: St. Joseph, off Hwy 128 (31.92446°N, 
91.24049°W). 24 March 2012. Charles D. Battaglia and Matthew 
L. Reid. NLU 70723. New parish record. Fills in the northeastern 
range in Louisiana. On the outside wall of a convenience store.

CHARLES D. BATTAGLIA
Louisiana Department of Wildlife and Fisheries, 
1213 North Lakeshore Dr., Lake Charles, Louisiana 70601, 
USA; Department of Biology and Museum of Natural History, 
University of Louisiana at Monroe, 700 University Ave., Monroe, 
Lousiana 71209, USA; e-mail: cbattaglia@wlf.la.gov
CLAYTON R. FAIDLEY
Department of Biology and Museum of Natural History, 
University of Louisiana at Monroe, 700 University Ave., 
Monroe, Lousiana 71209, USA
ASHLEY N. HUDSON
3174 La Venture Dr., Chamblee, Georgia 30341, USA
MATTHEW D. BROWN
Southeast Environmental Services Business Group, 
CH2M HILL, 2112 11th Ave., Birmingham, Alabama 35205, USA
THOMAS M. PARDUE
United States Forest Service, Calcasieu Ranger District,
1992 Hwy. 10, Leesville, Louisiana 71446, USA
MATTHEW L. REID
Department of Biology, University of Louisville, 2301 S. 3rd St., 
Louisville, Kentucky 40292, USA
AMITY A. BASS
Louisiana Natural Heritage Program, Louisiana Department of 
Wildlife and Fisheries, 2000 Quail Dr., Baton Rouge, Louisiana 
70898, USA
CODY L. TOWNSEND
Department of Biology and Museum of Natural History, 
University of Louisiana at Monroe, 700 University Ave., 
Monroe, Louisiana 71209, USA
JOHN L. CARR
Department of Biology and Museum of Natural History, 
University of Louisiana at Monroe, 700 University Ave., 
Monroe, Louisiana 71209, USA
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LITHOBATES PALUSTRIS (Pickerel Frog). Madison PaR.: Tensas 
River National Wildlife Refuge (32.34979°N, 91.31719°W). 6 Au-
gust 2009. Thomas M. Pardue. UF 173947. New parish record. 
Photographed under air conditioning unit adjacent to a refuge 
maintenance building.

PSEUDACRIS CRUCIFER (Spring Peeper). east caRRoll paR.: Bay-
ou Macon Wildlife Management Area (32.84076°N, 91.32961°W). 
20 February 2005. Ashley N. Hudson and Amy N. Wall. NLU 
70724. New parish record. Helps fill gap in northeastern Louisi-
ana.

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). caldWell 
paR.: Boeuf Wildlife Management Area, (32.02254°N, 91.95168°W). 
4 November 2013. Clayton R. Faidley. UF 173948. New parish re-
cord. Near bunkhouse in ditch. east caRRoll paR.: Bayou Macon 
Wildlife Management Area (32.83379°N, 91.28793°W). 17 May 
2005. Ashley N. Hudson. UF 173949. New parish record. Madi-
son paR.: Tensas River National Wildlife Refuge, Whitney Lake 
(32.31287°N, 91.36588°W). 21 June 2014. Charles D. Battaglia 
and John L. Carr. Off of Quebec Rd. along the wildlife drive. UF 
173950. New parish record.

TESTUDINES — TURTLES

APALONE MUTICA (Smooth Softshell). allen paR.: Ouiska Chit-
to Creek (30.67899°N, 92.89987°W). 25 May 2011. Field Biology 
Class. NLU 70725. A new parish record and the first in the Calca-
sieu River basin. MoRehouse PaR.: Sandbar on E bank of Ouachita 
River (32.99560°N, 92.07258°W). 10 July 2001. John L. Carr. NLU 
70726, 70727. New parish record. Hatchling vouchers from a nest 
found in the sandbar.

CHELYDRA SERPENTINA (Snapping Turtle). east caRRoll 
paR.: Bayou Macon Wildlife Management Area (32.84970°N, 
91.28854°N). 11 March 2006. Ashley N. Hudson, Adrian S. Chesh, 
and J. A. Incalcaterra. NLU 70728. New parish record.

CHRYSEMYS DORSALIS (Southern Painted Turtle). lasalle 
paR.: Dewey W. Wills Wildlife Management Area, DOR on Hwy 28 
south of Catahoula Lake (31.46401°N, 92.10667°W). 2 June 2007. 
John. L. Carr. NLU 70729. New parish record. 

KINOSTERNON SUBRUBRUM HIPPOCREPIS (Mississippi 
Mud Turtle). tensas paR.: Buckhorn Wildlife Management Area, 
margin of Brushy Lake (32.04498°N, 91.36530°W). 5 April 2008. 
John L. Carr. NLU 70730. Big Lake Wildlife Management Area 
(32.19829°N, 91.47823°W). 30 March 2008. Kody J. Chase. NLU 
70731. New parish record. lasalle paR.: Dewey W. Wills Wildlife 
Management Area, AOR on Hwy 28 (31.46643°N, 92.10435°W). 7 
June 2014. Charles D. Battaglia, Matthew L. Reid, and Matthew S. 
Herron. UF 173951. New parish record.

MACROCHELYS TEMMINCKII (Alligator Snapping Turtle). Al-
len PaR.: Barnes Creek at bridge on Martin Tram Rd. (30.45428°N, 
93.04286°W). 17 July 2012. Thomas M. Pardue. UF 173952. New 
parish record. Photographed basking on fallen tree (see Carr et 
al. 2011, for other instances of basking in Louisiana). caldWell 
paR.: Boeuf Wildlife Management Area, AOR on Big Ridge Rd. 
(32.04472°N, 91.95348°W). 16 May 2013. Clayton R. Faidley, John 

L. Carr, and Lisa D. Brown. UF 173953. New parish record. ibe-
Ria paR.: Avery Island (29.90624°N, 91.91206°W). 22 April 2014. 
Cody L. Townsend. UF 173954. New parish record. Found dur-
ing a ULM class fieldtrip. Madison paR.: Nest found 4.7 km E, 3.6 
km S of Waverly (32.41310°N, 91.36097°W). 22 May 2009. Amity 
A. Bass. NLU 70637. New parish record. Hatchling preserved as 
a voucher.

PSEUDEMYS CONCINNA (River Cooter). caldWell paR.: Boeuf 
Wildlife Management Area, in woods by Horseshoe Lake 
(31.94692°N, 91.91745°W). 18 February 2012. Clayton R. Faidley. 
NLU 70732. New parish record. Shell remains.

STERNOTHERUS CARINATUS (Razor-backed Musk Turtle). 
caldWell paR: Boeuf River (32.17474°N, 91.94520°W). 09 July 
2006. Ashley N. Hudson and John L. Carr. NLU 70733. New par-
ish record. Shell remains. east caRRoll paR.: Bayou Macon Wild-
life Management Area (32.80206°N, 91.31550°W). 8 August 2006. 
Ashley N. Hudson. NLU 70734. New parish record. 

STERNOTHERUS ODORATUS (Eastern Musk Turtle). east caR-
Roll paR.: Bayou Macon Wildlife Management Area (32.79783°N, 
91.31867°W). 3 April 2006. Ashley N. Hudson, Amy N. Wall, and 
Adrian S. Chesh. NLU 70735. New parish record. 

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box Turtle). 
East CaRRoll paR.: Bayou Macon Wildlife Management Area 
(32.84940°N, 91.31306°W). 25 August 2005. Ashley N. Hudson. 
UF 173955. Specimen found along ATV trail leading to compart-
ment 13. This is a documented record from this parish; Dundee 
and Rossman (1989) referred to an unconfirmed museum record. 
Based on a recent genetic study, Bradley et al. (2013) suggest that 
this taxon should be referred to as T. mexicana triunguis. West 
caRRoll paR.: AOR on Hwy 17 south of Pioneer (32.68716°N, 
91.44994°W). 18 June 2006. Ashley N. Hudson. UF 173956. New 
parish record. 

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). caldWell 
paR.: Boeuf Wildlife Management Area, near Cross Bayou 
(32.12465°N, 91.92355°W). 3 November 2013. Clayton R. Faidley. 
NLU 70736. New parish record. Shell remains.

SQUAMATA — LIZARDS

ANOLIS SAGREI (Brown Anole). ouachita paR.: ULM greenhouse 
(32.52868°N, 92.07504°W). 26 September 2012. Matthew L. Reid. 
NLU 70737. A new parish record for this introduced species, the 
first in northern Louisiana. Found on a small ornamental pine 
tree in the ULM greenhouse that was acquired from the Home 
Depot garden center in Monroe earlier that day.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko). 
gRant paR.: Georgetown (31.76263°N, 92.38340°W). 7 June 2014. 
Charles D. Battaglia, Matthew L. Reid, and Matthew S. Her-
ron. NLU 70738. New parish record. Fills in a distributional gap 
in northeastern Louisiana (Reid et al. 2014). Found on outside 
wall of the local post office. lasalle paR.: 2134 East Oak St., Jena 
(31.68288°N, 92.12363°W). 7 June 2014. Matthew L. Reid, Charles 
D. Battaglia, and Matthew S. Herron. NLU 70739. New parish re-
cord. Fills a distributional gap in northeastern Louisiana (Reid et 
al. 2014). Found on outside wall of a gas station on Hwy 84. 
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PLESTIODON FASCIATUS (Common Five-lined Skink). 
east caRRoll paR.: Bayou Macon Wildlife Management Area 
(32.86321°N, 91.26924°W). 18 June 2006. Ashley N. Hudson. NLU 
70740. New parish record. Fills in the only remaining parish in 
the state without a record. 

SQUAMATA — SNAKES

CROTALUS HORRIDUS (Timber Rattlesnake). catahoula paR.: 
Sicily Island Hills Wildlife Management Area, (31.82597°N, 
91.75369°W). 29 April 2012. ULM Advanced Herpetology Class. 
NLU 70741. New parish record. Helps fill gap in northeastern Lou-
isiana. Coiled on the forest floor during a visual encounter survey.

DIADOPHIS PUNCTATUS STICTOGENYS (Mississippi Ring-
necked Snake). tensas paR.: Buckhorn Wildlife Management Area, 
near Brushy Lake nature trail (32.04530°N, 91.36730°W). 5 April 
2008. John L. Carr, Chase Holiday, Kody J. Chase, Thomas M. Par-
due, and Samuel R. Holcomb. NLU 70742. New parish record. 

FARANCIA ABACURA (Red-bellied Mudsnake). CaldWell paR.: 
Boeuf Wildlife Management Area, AOR on Hwy 558 (31.97639°N, 
91.95929°W). 29 June 2013. Clayton R. Faidley. NLU 70743. New 
parish record. Fills gap in northeastern Louisiana. east caR-
Roll paR.: Bayou Macon Wildlife Management Area (32.85667°N, 
91.27864°W). 31 March 2005. Ashley N. Hudson and Matthew D. 
Brown. NLU 70744. New parish record. Fills gap in northeastern 
Louisiana.

LAMPROPELTIS TRIANGULUM (Eastern Milksnake). east caR-
Roll paR.: Bayou Macon Wildlife Management Area (32.82068°N, 
91.31544°W). 23 September 2005. Ashley N. Hudson. NLU 70745. 
New parish record. Recent genetic studies (Ruane et al. 2014) 
suggest that L. t. amaura be subsumed within L. gentilis. Based 
on the morphological characteristics (body ring count) and dis-
tribution outlined in Ruane et al. (2014), this specimen would 
appear to belong to the species L. triangulum and not L. gentilis.

NERODIA CYCLOPION (Mississippi Green Watersnake). cata-
houla paR.: Boeuf Wildlife Management Area, Enterprise Tract 
(31.93414°N, 91.88318°W). 22 April 2005. Matthew D. Brown and 
Andrew M. Perry. NLU 70746. New parish record.

NERODIA FASCIATA CONFLUENS (Broad-banded Watersnake). 
caldWell paR.: Boeuf Wildlife Management Area, DOR on Hwy 
558 (31.97639°N, 91.95929°W). 29 June 2013. Clayton R. Faidley. 
NLU 70747. New parish record that fills in one of the remaining 
two Louisiana parishes without records. 

OPHEODRYS AESTIVUS (Rough Greensnake). east caRRoll 
paR.: Bayou Macon Wildlife Management Area (32.85577°N, 
91.30176°W). 25 May 2005. Ashley N. Hudson. NLU 70748. New 
parish record.

PANTHEROPHIS GUTTATUS (Red Cornsnake). catahoula 
paR.: Sicily Island Hills Wildlife Management Area (31.83222°N, 
91.77099°W). 12 April 2008. John L. Carr and ULM herpetol-
ogy class. NLU 70749 (egg). A new parish record from the flat 

bottomland of the northern branch of Big Creek. This record ex-
tends the range north of the Red River in the Mississippi Alluvial 
Valley. Female laid eggs in the lab (UF 173957), with one, non-
viable egg kept as a voucher. The female and the live hatchlings 
were returned to the site.

THAMNOPHIS PROXIMUS (Western Ribbonsnake). east caR-
Roll paR.: Bayou Macon Wildlife Management Area (32.79276°N, 
91.29892°W). 30 March 2005. Ashley N. Hudson and Matthew D. 
Brown. NLU 70750. New parish record.
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New County Distribution Records for Amphibians  
and Reptiles in Wisconsin

These new county records for Wisconsin were collected 
or verified subsequent to Casper (1996), as part of various 
projects for the Apostle Island National Lakeshore, Great Lakes 
Indian Fish and Wildlife Commission, HerpMapper (http://
www.herpmapper.org), Lake Superior Binational Program, 
Milwaukee Public Museum, Ozaukee Washington Land Trust, 
U. S. Environmental Protection Agency Great Lakes Restoration 
Initiative, Wisconsin Coastal Management Program, Wisconsin 
DNR, and Wisconsin Herp Atlas (UWM Field Station Saukville, 
Wisconsin). The number of decimal places in coordinates 
reflects estimated precision. Standard English names follow 
Crother (2012).

CAUDATA — SALAMANDERS

AMBYSTOMA LATERALE (Blue-spotted Salamander). buFFalo 
co.: Trevino Bottoms (44.4273°N, 92.0618°W; WGS 84). 8 May 
2011. Christopher E. Smith, Ben Lowe, Don Shepard. Verified by 
Thomas G. Anton. James Ford Bell Museum of Natural History, 
University of Minnesota, Minneapolis (JFBM Herp Photo 469). 
New county record within expected range, ca. 51 km SW of near-
est published Dunn Co. record (Vogt 1981). Two observed un-
der same piece of wood. tReMpealeau co.: Town 18 North, Range 
8 West, Section 33 SW1/4 (quarter-section centroid 43.988°N, 
91.346°W; WGS 84). 23 July 1998. Gary S. Casper. Verified by 
Thomas G. Anton. Milwaukee Public Museum (MPM 30299). 
New county record within expected range, ca. 3.5 km NNW of 
nearest published La Crosse Co. record (Casper 1996). 

AMBYSTOMA MACULATUM (Spotted Salamander). doug-
las co.: Douglas County Forest along E South Shore Grade 
(46.5223°N, 91.7716°W; WGS 84). 26 April 2011. Gary S. Casper, 
Stefanie M. Nadeau. Verified by Gregory Schneider. University of 
Michigan Museum of Zoology, Ann Arbor (UMMZ 243156). New 
county record extends range ca. 40 km NW from nearest pub-
lished Bayfield Co. record (Vogt 1981). In log at roadside pond. 
MaRinette co.: 2.3 km N of Town Line Rd. on right side of Right-of-
Way Rd. (45.270°N, 87.755°W; WGS 84). 27 September 1999. Dawn 
Dennis-Ruleau. Verified by Thomas G. Anton. Milwaukee Public 
Museum (MPM Herp Photo 700). New county record within ex-
pected range, ca. 44.4 km ENE of nearest published Oconto Co. 
record (Casper 1996). Under board. Additional specimens col-
lected in 2003 in western Marinette Co. (MPM 33394-5, 33401). 
Washington co.: Silverbrook Camp (43.4046°N, 88.2186°W; WGS 
84). 17 March 2012. Ron Gritt. Verified by Gregory Schneider. 
University of Michigan Museum of Zoology, Ann Arbor (UMMZ 
243163-4). New county record. Ephemeral wetland in kettle val-
ley with hardwood forest surround. New county record within 
expected range, ca. 15 km W of nearest published Ozaukee Co. 
record (Casper 1996). 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). co-
luMbia co.: Wisconsin Dells (43.63°N, 89.77°W; WGS 84). 1967. 
Roy Fox. Verified by Steve Rogers. Carnegie Museum of Natu-
ral History, Pittsburgh, Pennsylvania (CM 62536). First county 
record, extends range ca. 7 km E from nearest published Sauk 
Co. record (Vogt 1981). cRaWFoRd co.: N Branch of Copper Creek, 
Town 10 North, Range 5 West, Section 29 NW1/4 (43.318°N, 
90.993°W; WGS 84). 15 September 1973. Sara Kauth. Verified by 
Thomas G. Anton. University of Wisconsin Zoological Museum, 
Madison (UWZM 24018). New county record, extends range ca. 
25 km SE from nearest published Vernon Co. record (Vogt 1981). 
Old cow pasture with grasses and goldenrod, mature forest of 
white birch and poplar found under and in the rotted wood of 
a fallen trunk, very damp habitat. douglas co.: SE of jct of An-
derson Rd. and Francis-Willard Rd. (46.473°N, 91.649°W; WGS 
84). 17 June 1996. Gary S. Casper, Lacey Klucas, Noah Martinsen. 
Verified by Thomas G. Anton. Milwaukee Public Museum (MPM 
27960). New county record, extends range ca. 24 km NW from 
nearest published Bayfield Co. record (Vogt 1981). Collected in 
shoreline clump of Sphagnum magellanicium (Brid.). Additional 
specimens collected ca. 8.5 km further W (46.444°N, 91.759°W; 
46.438°N, 91.685°W; 46.4674°N, 91.7580°W; WGS 84), Milwau-
kee Public Museum (MPM 27961-3 respectively). lincoln co.: 
Ca. 1.31 km southeast of jct of County Rd. A and County Rd. H 
(45.4928°N, 89.5814°W; WGS 84). 29 April 2011. Gary S. Casper, 
Stefanie M. Nadeau. Verified by Gregory Schneider. University of 
Michigan Museum of Zoology, Ann Arbor (UMMZ 243203). New 
county record within expected range, ca. 23 km S of nearest pub-
lished record in Oneida Co. (Casper 1996). Under rotted white 
birch log. MaRinette co.: Town 30 North, Range 23 East, Section 
7 (section centroid 45.09°N, 87.75°W; WGS 84). 30 May 1997. 
Mike Rasmussen. Verified by Thomas G. Anton. Milwaukee Pub-
lic Museum (MPM Herp Photo 701). New county record within 
expected range, ca. 37.4 km NE of nearest published Oconto Co. 
record (Vogt 1981). Additional specimens collected in 2003 from 
NW Marinette Co. (45.5243°N, 88.3292°W; 45.3192°N, 88.2323°W; 
WGS 84), Milwaukee Public Museum (MPM 33381, 33413 respec-
tively). saWyeR co.: Flambeau River area, Town 39 North, Range 3 
West, Section 33 SE1/4 of NE1/4 (45.821°N, 90.747°W; WGS 84). 
22 June 2000. Kathryn Kirk. Verified by Thomas G. Anton. Mil-
waukee Public Museum (MPM 32903). New county record within 
expected range, ca. 49 km SSE from nearest published Ashland 
Co. record (Vogt 1981). Found in black spruce forest. Second 
specimen found near residence in Hayward (45.972°N, 91.431°W; 
WGS 84). 30 September 2001. Mike Heim. Verified by Thomas G. 
Anton. Milwaukee Public Museum (MPM 33279).

NECTURUS MACULOSUS (Mudpuppy). tReMpealeau co.: Inde-
pendence (44.36°N, 91.42°W; WGS 84). 1881. A. E. Van Name. 
Verified by Thomas G. Anton. Yale University, Peabody Museum 
of Natural History, New Haven, Connecticut (YPM 118). New 
county record within expected range, ca. 35 km N from nearest 
published La Crosse Co. record (Casper 1996). Additional speci-
mens from same locality (YPM 31, 395).

GARY S. CASPER
UWM Field Station, 3095 Blue Goose Road, Saukville, 
Wisconsin 53080, USA; e-mail: gscasper@uwm.edu
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NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Central 
Newt). la cRosse co.: Town 17 North, Range 8 West, Section 5 
SW1/4, along railroad. (43.974°N, 91.365°W; WGS 84). 27 July 1993. 
Robert Hay, Dan Nedrelo. Verified by Thomas G. Anton. Milwau-
kee Public Museum (MPM Herp Photo 460). New county record, 
fills ca. 126 km gap in range, ca. 75.7 km SE of nearest published 
Buffalo Co. record (Casper 1996) and ca. 55.5 km NNW of near-
est published Vernon Co. record (Vogt 1981). This specimen was 
previously published as a new Trempealeau Co. record (Casper 
1996), but re-examination for georeferencing determined it was 
actually in La Crosse Co., based on matching the original locality 
description to aerial photography. The Trempealeau Co. occur-
rence is therefore suppressed. Marquette Co.: Ca. 2.8 km E of Ger-
mania on Eagle Rd. (43.889°N, 89.227°W; WGS 84). 12 May 1999. 
Matt Wright. Verified by Thomas G. Anton. Milwaukee Public 
Museum (MPM 30362). New county record, within ca. 85 km gap 
in expected range, ca. 38 km NW of nearest published Dodge Co. 
record (Vogt 1981). 30-40 observed in small pond. oneida co.: Ca. 
619 m north of Oscar-Jenny Lake (45.6305°N, 89.6658°W; WGS 
84). 23 March 2012. Robert Hay. Verified by Gregory Schneider. 
University of Michigan Museum of Zoology, Ann Arbor (UMMZ 
Herp Photo 1259-60). New county record within expected range, 
ca. 10 km NNE of nearest published Lincoln Co. record (Casper 
1996). Wood co.: 10 mi SE Stratford (44.67°N, 89.98°W; WGS 84). 
29 June 1927. L. C. Stuart. Verified by Gregory Schneider. Univer-
sity of Michigan Museum of Zoology, Ann Arbor (UMMZ 64813-
9). New county record within expected range, ca. 61 km N of 
nearest published Juneau Co. record (Vogt 1981). 

ANURA — FROGS

ACRIS BLANCHARDI (Blanchard’s Cricket Frog). adaMs co.: 
Ca. 8 km W of Briggsville in southeastern Adams Co. (43.65°N, 
89.69°W; WGS 84). 22 September 1929. Francis M. Uhler. Veri-
fied by Thomas G. Anton. National Museum of Natural History, 
Smithsonian Institution (USNM 311739). New county record 
within expected range, ca. 25 km NW of nearest published Co-
lumbia Co. record (Vogt 1981). gReen lake co.: Spaulding’s 
Bridge, Town 16 North, Range 13 East, Section 2 (section centroid 
43.89°N, 88.92°W; WGS 84). 14 September 1957. D. G. Dunlap. 
Verified by Thomas G. Anton. University of Nebraska State Muse-
um, Lincoln (UNSM 22449). New county record within expected 
range, ca. 23.5 km WSW of nearest published Marquette Co. re-
cord (Vogt 1981). tReMpealeau co.: Town 18 North, Range 10 West, 
Section 2 SW1/4 (quarter section centroid 44.059°N, 91.546°W; 
WGS 84). 10 September 1965. R. Fassbender. Verified by Thomas 
G. Anton. University of Wisconsin Zoological Museum, Madison 
(UWZM 19038). New county record within expected range, ca. 
33 km W of nearest published La Crosse Co. record (Vogt 1981). 

HYLA CHRYSOSCELIS (Cope’s Gray Treefrog). JeFFeRson co.: Lost 
Lake, just W of Rock Lake (43.0824°N, 88.9462°W; WGS 84). 30 
April 1997. Karen Etter Hale, Mary Nelesen. Verified by Thomas 
G. Anton. Milwaukee Public Museum (MPM Herp Photo 658 with 
associated audio recording). New county record within expected 
range, ca. 21 km SE of nearest published Dane Co. record (Vogt 
1981). 

HYLA VERSICOLOR (Gray Treefrog). dooR co.: Bay Shore Bluff-
lands State Natural Area (44.9489°N, 87.3758°W; WGS 84). 31 May 
2014. Nancy Aten, Dan Collins. Verified by Gregory Schneider. 
University of Michigan Museum of Zoology, Ann Arbor (UMMZ 

Herp Photo 1261 with sonogram and digital audio recording). 
New county record within expected range, ca. 69 km NNE of 
nearest published Kewaunee Co. record (Vogt 1981). Full chorus 
calling from ephemeral pond in mixed northern hardwood for-
est, 0246 hr CST, ambient temperature 15.5°C.

LITHOBATES CATESBEIANUS (American Bullfrog). gRant co.: 
N of Dubuque, Iowa, on Wisconsin side of Mississippi River 
(42.5733°N, 90.6597°W; WGS 84). 27 June 2008. Kyle Salzmann. 
Verified by Christopher E. Smith. James Ford Bell Museum of 
Natural History, University of Minnesota, Minneapolis (JFBM 
Herp Photo 470). New county record within expected range, ca. 
88 km SSE of nearest published Crawford Co. record (Vogt 1981), 
47 km NW of nearest published Jo Daviess Co., Illinois, record 
(Smith et al. 1999, AMNH 137397), and confirms prior published 
observational record from same area (Vogt 1981). tReMpealeau 
co.: Perrot State Park (44.02°N, 91.47°W; WGS 84). 11 Septem-
ber 1947. Strand and Edgren Stahlecker. Verified by Thomas G. 
Anton. Chicago Academy of Sciences, Chicago, Illinois (CHAS 
19340, now housed at FMNH). New county record within ex-
pected range, ca. 34.7 km NW of nearest published La Crosse Co. 
record (Casper 1996). 

LITHOBATES PALUSTRIS (Pickerel Frog). Fond du lac co.: Adja-
cent to campground at NE side of Mauthe Lake, Town 13 North, 
Range 19 East, Section 12 NE1/4 of SW1/4 of SW1/4 (43.6043°N, 
88.1765°W; WGS 84). 5 May 2000. Deb Coblentz. Verified by 
Thomas G. Anton. Milwaukee Public Museum (MPM 32883). 
New county record, within ca. 100 km gap in expected range, 
ca. 31 km SSW of nearest published Sheboygan Co. record (Vogt 
1981). From cold seeps. Jackson co.: Black River Falls (44.30°N, 
90.85°W; WGS 84). 4 June 1920. A. J. Poole. Verified by Thomas 
G. Anton. University of Wisconsin Zoological Museum, Madison 
(UWZM 3501). New county record within expected range, ca. 21 
km SSW of nearest published Clark Co. record (Vogt 1981). 

LITHOBATES SYLVATICUS (Wood Frog). WalWoRth co.: Mallard 
Ridge Landfill ca. 5 km west of Delavan N side Hwy 11 (42.6468, 
88.7191°W; WGS 84). 22 April 1996. Gary S. Casper. Verified by 
Thomas G. Anton. Milwaukee Public Museum (MPM Herp Pho-
to 538). New county record within expected range, ca. 37 km 
ENE of nearest published Rock Co. record (Vogt 1981). 18 egg 
masses photographed in ephemeral wetland.

PSEUDACRIS CRUCIFER (Spring Peeper). gReen lake co.: 
White River Marsh, Town 17 North, Range 12 East, Section 21 
(section centroid 43.93°N, 89.08°W; WGS 84). 17 April 1959. 
D. G. Dunlap. Verified by Thomas G. Anton. University of Ne-
braska State Museum, Lincoln (UNSM 22864). New county re-
cord within expected range, ca. 22 km SE of nearest published 
Waushara Co. record (Vogt 1981). 

TESTUDINES — TURTLES

APALONE MUTICA MUTICA (Midland Smooth Softshell). la 
cRosse co.: Mississippi River backwater approx. 0.4 km S of I-90 
bridge (43.8564°N, 91.2713°W; WGS 84). 8 July 1999. Eric Kram-
er. Verified by Thomas G. Anton. Milwaukee Public Museum 
(MPM 33150). New county record within expected range, ca. 23 
km SE of nearest published Trempealeau Co. record (Vogt 1981). 
One of two drowned in fish survey net. Supports additional un-
verified specimens collected in 1973 by M. A. Ewert from an 
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unspecified locality in the Mississippi River in La Crosse Co., 
Carnegie Museum of Natural History, Pittsburgh, Pennsylvania 
(CM 88440-74).

APALONE SPINIFERA SPINIFERA (Eastern Spiny Softshell). 
kenosha co.: Powers Lake (42.55°N, 88.30°W; WGS 84). 17 May 
2001. Rick Dauffenbach. Verified by Thomas G. Anton. Milwau-
kee Public Museum (MPM Herp Photo 699). New county record 
within expected range, ca. 17 km S of nearest published Racine 
Co. record (Vogt 1981). One of two caught in fyke nets during fish 
surveys. Supports prior observational record in slough on S end 
of Paddock Lake (42.570°N, 88.102°W; WGS 84), 1987, Barbara 
Wolf; and from Elizabeth Lake (42.51°N, 88.27°W; WGS 84), 1989, 
Ken Mierzwa (GSC, unpubl. data). ozaukee co.: Lac du Cours 
Creek, tributary of Milwaukee River (43.1967°N, 87.9565°W; WGS 
84). 31 May 2011. Luke Roffler. Verified by Christopher A. Phillips. 
Illinois Natural History Survey, University of Illinois, Champaign 
(INHS Herp Photo 2012h). New county record within expected 
range, ca. 31 km NNE of nearest published Milwaukee Co. re-
cord (Casper 1996). Photographed basking in small pond. Sec-
ond photo from same site on 23 April 2012. Supports unverified 
specimen from Donges Bay (43.20 °N, 87.89°W; WGS 84), 1933, L. 
R. Taylor, Milwaukee Public Museum (MPM 2459), which is miss-
ing. Additional observation from River Island Park in Milwaukee 
River in Grafton ca. 14 km N of Lac du Cours Creek (43.3252°N, 
87.9461°W; WGS 84) on 21 July 2012 by Phyllis McKenzie (GSC, 
unpubl. data). pRice co.: Jump River, Ogema Township (45.41°N, 
90.66°W; WGS 84). Approx. 1995. Mike Lord. Verified by Thomas 
G. Anton. Milwaukee Public Museum (MPM Herp Photo 704). 
New county record within expected range, ca. 53 km SE of near-
est published Sawyer Co. record (Casper 1996). sheboygan co.: 
Sheboygan (43.75°N, 87.71°W; WGS 84). 23 September 1956. C. 
Benninghaus. Verified by Charles M. Dardia. Cornell University 
Museum of Vertebrates, Ithaca, New York (CU 11332). New coun-
ty record adjacent to documented counties to south and west, ca. 
58 km NE of nearest published Washington Co. record (Casper 
1996). Skull only. Washington co.: Big Cedar Lake, directly oppo-
site Gonring Dr. boat launch (43.4022°N, 88.2523°W; WGS 84). 16 
August 2010. Carcass from anonymous boaters photographed by 
Gary S. Casper. Verified by Christopher A. Phillips. Illinois Natu-
ral History Survey, University of Illinois, Champaign (INHS Herp 
Photo 2010q). New county record within expected range, ca. 
40.3 km NNE of nearest published Waukesha Co. record (Casper 
1996). Found washed up on shore with propeller wounds. 

CHRYSEMYS PICTA (Painted Turtle). gReen co.: near Sugar 
River, Town 3 North, Range 8 East, Section 14 (42.73°N, 89.52°W; 
WGS 84). 9 May 1998. Andrew H. Williams. Verified by Alan Re-
setar. Field Museum of Natural History, Chicago, Illinois (FMNH 
270549). New county record within expected range, ca. 23 km S 
of nearest published Dane Co. record (Vogt 1981). Dead on road.

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). MilWau-
kee co.: Milwaukee, Milwaukee River on south side of old North 
Ave. dam (43.0579°N, 87.8947°W; WGS 84). 11 July 2007. Gary S. 
Casper. Verified by Christopher A. Phillips. Illinois Natural His-
tory Survey, University of Illinois, Champaign (INHS Herp Photo 
2012m). First county record and first verified record for Milwau-
kee River system, ca. 127 km E of nearest published Dane Co. re-
cord (Vogt 1981). Three individuals basking. Possibly introduced 
in this urban area, with nearest known natural populations in 
the Wisconsin River (Vogt 1981) and Des Plains River, Illinois 

(Phillips et al. 1999). Additionally reported from the Milwaukee 
River at two Ozaukee Co. locations in 2013, suggesting the spe-
cies is established in this river beyond Milwaukee Co. (Kristina 
M. Kroening, personal communication July 2014). The earli-
est known reports for Milwaukee Co. are from the Wildlife ARC, 
which received two injured specimens on 20 June 1987 for reha-
bilitation (fide Dawn Reshel) from Town 8 North, Range 21 East, 
Sections 23 and 35, ca. 3.5 km from the Milwaukee River (GSC, 
unpubl. data). pieRce co.: Diamond Bluff (44.65°N, 92.62°W; WGS 
84). 5 August 1899. Collector unknown. Verified by Christopher 
E. Smith. James Ford Bell Museum of Natural History, University 
of Minnesota, Minneapolis (JFBM R490). First county record, ca. 
38 km SSE of nearest published St. Croix Co. record (Vogt 1981). 
Supports observational records reported by Vogt (1981).

GRAPTEMYS PSEUDOGEOGRAPHICA PSEUDOGEOGRAPHI-
CA (Northern False Map Turtle). buFFalo co.: On main channel 
of Mississippi River across from W Newton Chute (44.287°N, 
91.918°W; WGS 84). 12 July 2011. Christopher E. Smith. Verified 
by Thomas G. Anton. James Ford Bell Museum of Natural His-
tory, University of Minnesota, Minneapolis (JFBM Herp Photo 
472). First county record within expected range, ca. 30.5 km SE 
of nearest published Pepin Co. record (Vogt 1981). Captured in 
turtle trap. chippeWa co.: Chippewa River, 3.2 km S of Jim Falls 
(45.021°N, 91.295°W; WGS 84). 12 July 1973. Richard C. Vogt. 
Verified by Thomas G. Anton. Milwaukee Public Museum (MPM 
6836). First county record, extends range ca. 33 km NE of nearest 
published Eau Claire Co. record (Casper 1996). 

SQUAMATA — LIZARDS

PLESTIODON SEPTENTRIONALIS SEPTENTRIONALIS (North-
ern Prairie Skink). buFFalo co.: Trevino Bottoms (44.4274°N, 
92.0607°W; WGS 84). 14 September 2014. Erica Hoaglund, Ben 
Lowe, Chris Smith, Jon Murray. Verified by Thomas G. Anton. 
James Ford Bell Museum of Natural History, University of Min-
nesota, Minneapolis (JFBM Herp Photo 473). First county and 
southern-most Wisconsin record, extends range ca. 51 km SW of 
nearest published Dunn Co. record (Vogt 1981). Under railroad 
tie along railroad right of way. Second specimen photographed 
ca. 402 m to W (44.4279°N, 92.0657°W; WGS 84) on same date, 
James Ford Bell Museum of Natural History, University of Min-
nesota, Minneapolis (JFBM Photo 474).

SQUAMATA — SNAKES

COLUBER CONSTRICTOR (North American Racer). laFayette 
co.: Town 4 North, Range 5 East, Section 26 NW1/4 (quarter sec-
tion centroid 42.795°N, 89.873°W; WGS 84). 22 October 1963. 
Collector unknown. Verified by Thomas G. Anton. University of 
Wisconsin Zoological Museum, Madison (UWZM 17362). First 
county record, extends range ca. 35 km SSE from nearest pub-
lished Iowa Co. record (Vogt 1981), and ca. 62 km NE from near-
est published Jo Daviess Co., Illinois, record (Phillips et al. 1999).

DIADOPHIS PUNCTATUS EDWARDSII (Northern Ring-necked 
Snake). ManitoWoc co.: Two Rivers (44.15°N, 87.57°W; WGS 84). 
Date unknown. Collector unknown. Verified by Chris R. Feld-
man. University of Nevada, Museum of Biology, Reno (UNR 
6343). First county record, fills ca. 104 km gap in range along 
Lake Michigan, ca. 53 km from nearest published Sheboygan Co. 
record to south (Vogt 1981) and ca. 55 km from nearest published 
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Brown Co. record to north (Casper 1996). oconto co.: Bear Paw 
Scout Camp (estimated location 45.19°N, 88.40°W; WGS 84). 17 
July 1956. P. Litchfield. Verified by Steve Rogers. Carnegie Mu-
seum of Natural History, Pittsburgh, Pennsylvania (CM 36867). 
First county record, extends range ca. 32 km ESE from nearest 
published Langlade Co. record (Casper 1996).

LAMPROPELTIS TRIANGULUM (Eastern Milksnake). gReen 
lake co.: Snake Creek (43.87°N, 89.00°W; WGS 84). 19 June 1959. 
D. G. Dunlap. Verified by Thomas G. Anton. University of Ne-
braska State Museum, Lincoln (UNSM 16472). New county re-
cord within expected range, ca. 19 km SE of nearest published 
Marquette Co. record (Vogt 1981). Supports prior observational 
record from Boy Scout camp on S shore of Green Lake (43.80°N, 
89.00°W; WGS 84) by William Hilsenhoff in the 1940s, ca. 7.4 km 
to S (GSC, unpubl. data).

NERODIA SIPEDON SIPEDON (Northern Watersnake). chip-
peWa co.: 9.7 km from Eau Claire (44.89°N, 91.47°W; WGS 84). 
17 July 1927. L. C. Stuart. Verified by Gregory Schneider. Uni-
versity of Michigan Museum of Zoology, Ann Arbor (UMMZ 
64740). First county record within expected range, ca. 30 km 
WNW from nearest published Eau Claire Co. record (Vogt 1981). 
Second specimen found on Hwy M W of 160th St. (45.2326°N, 
91.3575°W; WGS 84). 20 May 2003. Richard A. Sajdak. Verified 
by Thomas G. Anton. Milwaukee Public Museum (MPM 33346). 
polk co.: 19.3 km E of Luck at Big Round Lake (45.52°N, 92.30°W; 
WGS 84). 4 August 1946. M. J. Toews. Verified by Christopher E. 
Smith. James Ford Bell Museum of Natural History, University 
of Minnesota, Minneapolis (JFBM R1294). First county record 
within expected range, ca. 28 km S from nearest published Bur-
nett Co. record (Vogt 1981). Confirms earlier Vogt (1981) ob-
servation from Polk Co. Second specimen collected from same 
lake on 6 July 1940 is unverified, American Museum of Natural 
History, New York (AMNH 64101). st. cRoix co.: specific local-
ity unknown (county centroid 45.03°N, 92.45°W; WGS 84). 30 
May 1939. R. Anderson. Verified by Christopher E. Smith. James 
Ford Bell Museum of Natural History, University of Minnesota, 
Minneapolis (JFBM R1024). First county record within expected 
range, county centroid is ca. 42 km NE from nearest published 
Pierce Co. record (Casper 1996), and county line ca. 14 km N of 
same.

OPHEODRYS VERNALIS (Smooth Greensnake). ashland co.: 
Long Island, Apostle Islands National Lakeshore, between light-
house and pier (46.7289°N, 90.7848°W; WGS 84). 27 May 2001. 
Brian J. Halstead. Verified by Thomas G. Anton. Milwaukee 
Public Museum (MPM 33088). First county record within ex-
pected range, ca. 42 km NE from nearest published Bayfield Co. 
record (Vogt 1981). Under board near pile of boards/driftwood 
in bluegrass. la cRosse co.: On County Hwy DE, Section 7 SE1/4 
of NE1/4 (43.9634°N, 91.0154°W; WGS 84). 21 July 1990. J. Kerk-
man. Verified by Thomas G. Anton. Milwaukee Public Museum 
(MPM 23519). First county record within expected range, ca. 22 
km W from nearest published Monroe Co. record (Casper 1996). 
Road kill, upland oak and aspen forest with cultivated farmland 
nearby. VeRnon co.: Wildcat Mountain State Park, just off Hwy 33 
on road to lower picnic area (43.695°N, 90.577°W; WGS 84). 28 
July 1990. Karen Teed. Verified by Thomas G. Anton. Milwaukee 
Public Museum (MPM 23475). First county record within ex-
pected range, ca. 25.3 km NW from nearest published Richland 
Co. record (Casper 1996). Road kill.

PANTHEROPHIS VULPINUS (Eastern Foxsnake). ashland co.: 
Residence along Luttinen Rd., Marengo (46.395°N, 90.847°W; 
WGS 84). 10 October 2007. Gus Smith. Verified by Christopher 
A. Phillips. Illinois Natural History Survey, University of Illinois, 
Champaign (INHS Herp Photo 2011j). New county record, ca. 
50 km ENE from nearest published record in SW Bayfield Co. 
(Casper 1996). Photographed in yard. Second specimen found 
at jct of Bass Lake and North York roads (46.3666°N, 90.7800°W; 
WGS 84). 2 June 2011. Thomas G. Anton, David Mauger. Veri-
fied by Alan Resetar. Field Museum of Natural History, Chicago, 
Illinois (FMNH 282467). Male with 39 dorsal blotches. Also ob-
served gravid female with 38 dorsal body blotches, under board 
on top of wood chip pile in old gravel quarry. Surrounding habitat 
grassy fields and second growth northern hardwood forest. pRice 
co.: 1.6 km S of Fiefield on Hwy 13 (45.868°N, 90.428°W; WGS 84). 
23 May 1978. M. R. Niblick. Verified by D. S. McLeod. University 
of Nebraska State Museum, Lincoln (UNSM 16104). New county 
record within expected range, ca. 69 km NE from nearest pub-
lished record in Rusk Co. (Casper 1996). Second specimen from 
Co. Rd. C, 0.2 km south of RR tracks just within limits of Village 
of Prentice (45.537°N, 90.289°W; WGS 84). June 1999. Mike Spag-
nolo. Verified by Thomas G. Anton. Milwaukee Public Museum 
(MPM 30385). 

REGINA SEPTEMVITTATA (Queensnake). gReen co.: Tributary 
of Sugar River (42.6°N, 89.4°W; WGS 84). May 2005. Aaron Gar-
land. Verified by Christopher E. Smith. James Ford Bell Museum 
of Natural History, University of Minnesota, Minneapolis (JFBM 
Herp Photo 471). New county record, extends range ca. 49.5 km 
W from nearest published Wisconsin record in Rock Co. (Kapfer 
et al. 2009), and 51.5 km NNW from nearest published Illinois 
record in Winnebago Co. (Phillips et al. 1999). Location gener-
alized due to Endangered Species status. Sunning in rock fill of 
dam spillway. Supports ca. 1960 observation by George Bachay 
on Sugar River ca. 9 km NNW of this record (GSC, unpubl. data). 

SISTRURUS CATENATUS (Eastern Massasauga). poRtage co.: 
specific locality unknown (county centroid 44.47°N, 89.50°W; 
WGS 84). 1 October 1967. J. Small. Verified by Steve Rogers. Carn-
egie Museum of Natural History, Pittsburgh, Pennsylvania (CM 
70492). New county record, extends range at least 25 km NE from 
nearest published record in Juneau Co. (Vogt 1981). Dried skin 
with rattle.

STORERIA DEKAYI (Dekay’s Brownsnake). gReen lake co.: White 
River Wash Area, Town 17 North, Range 12 East, Section 32 (sec-
tion centroid 43.90°N, 89.10°W; WGS 84). 30 May 1974. Richard 
C. Vogt. Verified by Thomas G. Anton. Milwaukee Public Muse-
um (MPM 7934). New county record within expected range, ca. 
38 km NNW from nearest published record in Dodge Co. (Vogt 
1981). st. cRoix co.: specific locality unknown (county centroid 
45.03°N, 92.45°W; WGS 84). 2 July 1939. R. Anderson. Verified by 
Christopher E. Smith. James Ford Bell Museum of Natural His-
tory, University of Minnesota, Minneapolis (JFBM R1019). New 
county record within expected range, county centroid is ca. 26 km 
NW from nearest published record in Pierce Co. (Casper 1996), 
and county border is ca. 0.8 km N from same. WashbuRn co.: Hwy 
M, 14.5 km E and 4.0 km S of Spooner (45.800°N, 91.725°W; WGS 
84). 18 August 1971. W. G. Reeder. Verified by Thomas G. Anton. 
University of Wisconsin Zoological Museum, Madison (UWZM 
24065). New county record within expected range, ca. 50 km SE 
from nearest published record in Burnett Co. (Vogt 1981). 
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STORERIA OCCIPITOMACULATA OCCIPITOMACULATA 
(Northern Red-bellied Snake). MenoMinee co.: Big Eddy Falls 
(44.965°N, 88.635°W; WGS 84). 19 June 1925. T. E. B. Pope. Verified 
by Thomas G. Anton. Milwaukee Public Museum (MPM 1903). 
New county record within expected range, ca. 16 km NNE from 
nearest published record in Shawano Co. (Vogt 1981).

THAMNOPHIS PROXIMUS PROXIMUS (Orange-striped Rib-
bonsnake). JeFFeRson co.: 6.4 km W of Eagle (42.88°N, 88.55°W; 
WGS 84). 23 July 1963. R. G. Pladies. Verified by Thomas G. Anton. 
Brigham Young University, Monte L. Bean Life Science Museum, 
Provo, Utah (BYU 40420). New county record. Extends range ca. 
110 km SE from nearest Sauk Co. records (Vogt 1981). 

THAMNOPHIS RADIX (Plains Gartersnake). laFayette co.: spe-
cific locality unknown (county centroid 42.66°N, 90.13°W; WGS 
84). 22 October 1963. Unknown. Verified by Thomas G. Anton. 
University of Wisconsin Zoological Museum, Madison (UWZM 
17284). New county record. Second specimen from Lafayette 
/ Iowa Co. line ca. 100 m E of bridge crossing Pecatonica River 
(42.8119°N, 90.2574°W; WGS 84). July 1995. Brick M. Fevold. 
Verified by Thomas G. Anton. University of Wisconsin Zoologi-
cal Museum, Madison (UWZM 23900). Road kill. These records 
extend range ca. 35 km S and 48 km W from nearest published 
records in Vogt (1981). sauk co.: 4 mi SE of Reedsburg. (43.49°N, 
89.95°W; WGS 84). 15 September 1963. D. Bray. Verified by Thom-
as G. Anton. University of Wisconsin Zoological Museum, Madi-
son (UWZM 17277). New county record, extends range ca. 32 km 
W from nearest published Columbia Co. record (Vogt 1981). 

THAMNOPHIS SAURITUS SEPTENTRIONALIS (Northern Rib-
bonsnake). coluMbia co.: Gibraltar Rock, Lodi (43.34°N, 89.60°W; 
WGS 84). 12 October 2014. Lester Doyle. Verified by Jace W. Rob-
inson. University of Michigan Museum of Zoology, Ann Arbor 
(UMMZ Photo 1262-4). New county record, ca. 35 km S of near-
est published Adams Co. record (Casper 1997). Locality gener-
alized due to Wisconsin Endangered Species status. dooR co.: 
Peninsula State Park, found on road. (45.14°N, 87.21°W; WGS 84). 
5 June 2008. Nicholas J. Meiers. Verified by Gregory Schneider. 
University of Michigan Museum of Zoology, Ann Arbor (UMMZ 
Photo 1257-8). New county record, extending range ca. 71 km E 
from nearest published record in Marinette Co. across Green Bay 
(Vogt 1981). Confirms observation reported from same location 
in 1963 by George J. Knudsen (GSC, unpubl. data). Locality gen-
eralized due to Wisconsin Endangered Species status.
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Distributional Records for Amphibians and  
Reptiles from Wisconsin, USA

The following 32 county records either fill distribution gaps, 
or expand the known range of amphibian and reptile species 
native to Wisconsin beyond Vogt (1981), Casper (1996), and 
the many records that have been published since (e.g., Casper 
1997, 1999). These records were obtained through field observa-
tions vouchered with photographs, through cross-referencing 
specimen collection databases, and through physical searches of 
specimen collections. Further documentation of the locality re-
cords described herein that are supported only by photographic 
vouchers or by very old specimens is desired, ideally by appro-
priate voucher specimens. 

Several of these county records are based on old specimens 
that did not always include the specific location (other than 
county), date of collection (other than year), or additional 
contextual information. Although these records might be 
questionable, we have included them because they are 
supported by voucher specimens. Furthermore, they provide 
historical information relevant to upper Midwestern herpetology 
and could have important implications for future research and 
conservation endeavors. We also provide additional context 
for several of the more questionable old specimens. We do not 
further comment on old specimens that simply fill gaps for 
the known range of a species and instead focus on those that 
result in more substantial extensions to currently documented 
distributions. We also generally do not further comment on 
old specimens that represent range extensions into counties 

immediately adjacent to those with records supported by 
vouchers. Additional investigation into the locations associated 
with these questionable or old records is warranted and 
welcomed.

CAUDATA — SALAMANDERS

AMBYSTOMA LATERALE (Blue-spotted Salamander). gReen 
co.: Town of Avon (T1N R9E, Section 13). 31 May 2008. Jeffrey 
Lorch. Verified by Robert Hay. Illinois Natural History Survey 
(INHS 2015l photo voucher). Found in floodplain forest habitat. 
ioWa co.: Village of Arena (T8N R5E, Section 9 NE1/4). 24 April 
2010. Jeffrey Lorch. Verified by Robert Hay. Illinois Natural His-
tory Survey (INHS 2015m, photo voucher). Found under log in 
floodplain forest near ephemeral pond. This voucher is corrobo-
rated by numerous additional observations of A. laterale at this 
location by Joshua Kapfer, and voucher photographs taken at a 
different location by Jeffrey Lorch (INHS 2015n, T8N, R4E, Sec-
tion 20) on 16 October 2010 (verified by Robert Hay). JeFFeRson 
co.: Village of Cambridge (T6N R13E, Section 17). 2 May 2008. 
Jeffrey Lorch. Verified by Robert Hay. Illinois Natural History 
Survey (INHS 2015v, photo voucher). Eight individuals found 
under logs in woodlot adjacent to a shallow pond and lake. This 
record is supported by additional observations at another loca-
tion (INHS 2015w; T5N R16E, Section 25) on 2 May 2008 by Jef-
frey Lorch (verified by Robert Hay). Rock co.: Town of Avon (T1N 
R10E, Section 28). 21 April 2007. Jeffrey Lorch. Verified by Robert 
Hay. Illinois Natural History Survey (INHS 2015ad, photo vouch-
er). Seven individuals found under bark or logs in floodplain for-
est. This observation is corroborated by a voucher photograph 
taken at another location (INHS 2015ae, T1N R10E, Section 18) 
by Jeffrey Lorch on 21 April 2007 (verified by Robert Hay).

AMBYSTOMA MACULATUM (Spotted Salamander). caluMet 
co.: Town of Stockbridge (T18N R18E, Section 12). 26 September 
2010. Jeffrey Lorch. Verified by Robert Hay. Illinois Natural His-
tory Survey (INHS 2015d, photo voucher). One juvenile found 
under a rock. dodge co.: Town of Mayville (T11N R16E, Section 
1). 9 April 2011. Jeffrey Lorch and Corey Raimond. Verified by 
Robert Hay. Illinois Natural History Survey (INHS 2015g, photo 
voucher). Racine co.: “Racine, Wisc” is the only location informa-
tion accompanying these specimens. Exact collection date un-
known, but according to museum ledger information, this speci-
men was collected by S.F. Baird and entered into the collection 
on 2 August 1858. Verified by Kenneth Tighe. Specimen found 
in the National Museum of Natural History collection (USNM 
3938). Five additional specimens accompanied by a similar lack 
of contextual data are housed in the National Museum of Natu-
ral History (USNM 270087–270091). S. F. Baird, or Spencer Ful-
lerton Baird, was a former curator at the National Museum of 
Natural History. Baird traveled to Racine in 1853 where he, Jared 
P. Kirtland, and Philo R. Hoy collected numerous specimens (De-
iss 1985). The group did not restrict their collecting to Racine 
County (Schorger 1944) and it is unclear why at least some of 
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the specimens collected at this time were not accessioned un-
til 1858. Many herpetological specimens collected by Hoy that 
currently reside in various collections lack detailed contextual 
information. Furthermore, others have suggested that some of 
Hoy’s specimens were wrongfully attributed to Racine (where 
he lived) instead of where the specimens were actually collected 
(Vogt 1981). For example, Hoy included several eastern salaman-
der species in his “Catalogue of the cold-blooded vertebrates of 
Wisconsin” (Hoy 1883) that might have actually been collected 
in Ohio (Vogt 1981). It is plausible that Hoy retained Wisconsin 
specimens collected during Baird’s 1853 visit, which were acci-
dentally inter-mixed with his Ohio specimens, and later sent to 
USNM incorrectly labeled as originating in Racine County. De-
spite these potential issues, suitable habitat for A. maculatum 
would have existed in Racine County in the 1850s (Curtis 1959). 
Hoy specifically mentions that this species was found in Racine 
(Hoy 1883), although he did not report specimen numbers. A re-
liable record, supported by a voucher specimen in the Milwau-
kee Public Museum (MPM 2470) exists for Milwaukee County 
(Casper 1996), which is immediately north of Racine County. 
It is also vouchered just across the Wisconsin-Illinois border in 
nearby Lake, Cook, and Will counties (Anton 1999; Phillips et al. 
1999). For these reasons it is probable that the specimen is la-
beled accurately, and this species existed historically in Racine 
County. The current status of A. maculatum in Racine County, 
however, is unknown. 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). ioWa 
co.: Village of Ridgeway (T6N R4E, Section 10). 18 May 2008. Jef-
frey Lorch. Verified by Robert Hay. Illinois Natural History Survey 
(INHS 2015o, photo voucher). An adult on a nest under a clump 
of moss in a wooded area near the base of a spring seepage. This 
is further corroborated by other observations of this species in 
Iowa County by Jeffrey Lorch on 16 May 2009 (INHS 2015q) at a 
different location (T7N R1E, Section 18; verified by Robert Hay). 
pRice co.: Chequamegon National Forest (T39N R3E, Section 
26). 20 May 2011. Jeffrey Lorch and Corey Raimond. Verified by 
Robert Hay. Illinois Natural History Survey (INHS 2015ab, photo 
voucher). An adult female with eggs under sphagnum moss on a 
log overhanging a pool in a cedar-hemlock-white pine swamp.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). coluMbia 
co.: Village of Rio (T11N R10E, Section 14). 24 March 2007. Jef-
frey Lorch. Verified by Robert Hay. Illinois Natural History Survey 
(INHS 2015e, photo voucher). Two terrestrial phase adults: one 
crossing road at 1 pm, the other captured while dipnetting within 
a small cattail/sedge pond within oak opening. Richland co.: Vil-
lage of Lone Rock (T8N R2E, Section 11). 31 August 2007. Jeffrey 
Lorch and Corey Raimond. Verified by Robert Hay. Illinois Natu-
ral History Survey (INHS 2015ac, photo voucher). One terrestrial 
phase adult under a railroad tie near a trestle running through a 
slough of the Wisconsin River.

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
caluMet co.: Town of Stockbridge (T18N R19E, Section 7). 26 Sep-
tember 2010. Jeffrey Lorch. Verified by Robert Hay. Illinois Natu-
ral History Survey (INHS 2015c, photo voucher). Ten individu-
als captured under rocks and logs in dry mesic woods. dane co.: 
museum database lists “Madison” as the location and includes 
the following coordinates: 43.0731°N, 89.4012°W; WGS 84 (which 
is roughly in the middle of the University of Wisconsin-Madison 
campus). No collection date or collector provided. Verified by 

Kenneth Tighe. National Museum of Natural History collection 
(USNM 10903). An additional specimen apparently collected at 
this location (USNM 10902) is now lost. It is uncertain if coordi-
nates accompanying this record represent the location of collec-
tion or the location of Madison, Wisconsin where the specimen 
may have resided prior to being transferred to USNM. Although 
there is a report of P. cinereus approximately 45 km to the north-
west of Madison (Lange 2014), the nearest confirmed records are 
at least 150 km away. Furthermore, central Dane County was his-
torically oak savanna—a dry habitat type that is not typically as-
sociated with this species. Thus, it seems unlikely that the speci-
men was collected in Dane County, but future surveys might 
shed additional light on the subject. MenoMinee co.: Census Des-
ignated Place of Keshana, Menominee Native American Reserva-
tion (no additional specific locality data provided). 18 May 1951. 
R. Nero. Verified by Chris Phillips. University of Wisconsin-Mad-
ison Zoology Museum (UWZM 17592). Six individuals were in 
the jar associated with this number. Racine co.: original museum 
ledger entry lists “Racine Wis”. According to museum ledger, this 
specimen was collected by “Bailey” and accessioned on 2 August 
1858. Verified by Kenneth Tighe. National Museum of Natural 
History (USNM 3788). According to associated notes, multiple 
specimens were housed under this catalogue number and “7 
of 8” remained at the National Museum of Natural History and 
re-catalogued as USNM 276576–276582 in January 1987. It is un-
clear who “Bailey” was, but that this specimen was accessioned 
on the same date as USNM 3938 could suggest that it was part of 
Hoy’s collection or was obtained during the 1853 collection event 
involving Baird (see Ambystoma maculatum account for Racine 
County). Hoy does not mention that this species occurred near 
Racine (Hoy 1883), but it is possible that he confused P. cinereus 
for another species that he erroneously considered present (e.g., 
Eurycea bislineata). Suitable habitat for P. cinereus would have 
occurred near Racine in the mid 1800s (Curtis 1959). This cou-
pled with the new record for this species from Washington Coun-
ty (see below) and the fact that it is vouchered in nearby Cook 
County, Illinois (Anton 1999; Phillips et al. 1999), indicates that 
at one time P. cinereus distribution followed the corridor of me-
sic forest along the western shore of Lake Michigan, as suggested 
by Casper (1996). For these reasons, we believe this record may 
be historically accurate, but the current status of P. cinereus in 
Racine County is unknown. Washington co.: Kettle Moraine State 
Forest-Northern Unit (T12N, R19E, Section 14). 4 May 2008. Jef-
frey Lorch. Verified by Robert Hay. Illinois Natural History Survey 
(INHS 2015ak, photo voucher). Seven more individuals found in 
general vicinity on 13 July 2008 by Jeffrey Lorch (INHS 2015al, 
verified by Robert Hay).

ANURA — FROGS

LITHOBATES PALUSTRIS (Pickerel Frog). adaMs co.: Township 
of Douglas (specific location information accompanying speci-
men is “ca. 5 mi W of” the community of Briggsville). 22 Sep-
tember 1929. Collector not recorded. Verified by Kenneth Tighe. 
National Museum of Natural History collection (USNM 312213). 
Additional specimens reportedly collected on the same date 
from the same location are USNM 312214–312216. The location 
associated with this record is somewhat suspect, given the fact 
that “ca. 5 mi W” of Briggsville is very close to the border with 
Marquette County (Briggsville is actually located just over the 
border in Marquette County). Yet this species is documented in 
most of the immediately adjacent counties, which supports its 
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presence in Adams County. Further survey work to confirm the 
presence of L. palustris in this county is warranted. 

LITHOBATES SEPTENTRIONALIS (Mink Frog). MaRathon co.: 
City of Marathon (T28N R05E Section 1). 10 June 1949. Sr. M. 
Joyce. Verified by Robert Hay. Milwaukee Public Museum (MPM 
3474). 

LITHOBATES SYLVATICUS (Wood Frog). Racine co.: original 
museum ledger entry lists “Racine Wis” and museum database 
includes the following specific location: 42.7264°N, 87.8056°W; 
WGS 84. 31 July 1858. P. Hoy. Verified by Kenneth Tighe. Na-
tional Museum of Natural History collection (USNM 3385). It 
is uncertain if coordinates accompanying this record represent 
the location of collection or the location of Racine, Wiscon-
sin. According to associated notes, 12 specimens were housed 
under this number and 1–3 of them were sent to the Univer-
sity of Michigan Museum of Zoology (UMMZ 3865). The reli-
ability of specimens donated to USNM by Hoy is described in 
greater detail in the Ambystoma maculatum account for Racine 
County. The habitat preferences of L. sylvaticus are similar to 
those of A. maculatum and such habitat existed near Racine in 
1858 (Curtis 1959). Furthermore, many voucher specimens of 
L. sylvaticus exist in the Milwaukee Public Museum that came 
from Milwaukee County, which is immediately north of Racine 
County (e.g., MPM 1263, 1287–1363, etc.), although these were 
collected in the early 1900s. It has also been documented across 
the Wisconsin-Illinois border in Lake, Cook, and Will Counties 
(Anton 1999; Phillips et al. 1999). Thus, it is likely that this re-
cord is historically accurate, but the current status of L. sylvati-
cus in Racine County is unknown.

TESTUDINES — TURTLES

APALONE SPINIFERA (Spiny Softshell). Waupaca co.: 
44.633054°N, 88.634074°W. 6 June 2000. Erik Wild and Joel 
Ernst. Verified by Peter Zani. University of Wisconsin-Stevens 
Point Museum of Natural History (UWSP 3803). Backwater-bay 
of Wolf River at public boat landing off Hwy 156, laying on sur-
face of floating vegetation in about 1-m deep water. 

GRAPTEMYS OUACHITENSIS (Southern Map Turtle). poRtage 
co.: specific locality unknown. Date of collection unknown. 
Richard Vogt, Alan Jaslow, Bruce Hellmich. Verified by Rob-
ert Hay. Carnegie Museum of Natural History collection (CM 
95113). This represents a substantial northward extension in 
the documented range of this species. It bypasses Juneau, Ad-
ams, and likely Wood counties (where G. ouachitensis has not 
yet been documented) and creates a new gap in its known range 
in Wisconsin. However, the same distributional pattern is docu-
mented for a related riverine species (G. pseudogeographica), 
which has also been vouchered in Portage County (Carnegie 
Museum of Natural History, CM 95112; Vogt 1981). The Wis-
consin River runs through Juneau, Adams, and Wood counties, 
creating an obvious connection between Portage County and 
documented populations in Sauk and Columbia counties to the 
south. Therefore, it is reasonable that this species’ range histor-
ically extended into Portage County, although modern anthro-
pogenic modifications to the river along its course (e.g., dams) 
may have restricted movement. For example, substantial dams 
along the Wisconsin River exist near the city of Wisconsin Rap-
ids (Wood County), which could have fragmented populations 

to the north and south. It is possible that a lack of recent G. 
ouachitensis documentation in more northern counties (such 
as Portage) reflects the slow decline or extirpation of previously 
isolated populations.

GRAPTEMYS PSEUDOGEOGRAPHICA (False Map Turtle). 
pieRce co.: Bay City (specific locality given as “Lake Pepin”). 10 
June 1973. Michael Ewert. Verified by Tony Gamble. Carnegie 
Museum of Natural History (CM 87555).

TERRAPENE ORNATA (Ornate Box Turtle). Jackson co.: Only 
specific location information accompanying specimen is “near 
Hatfield,” Wisconsin. According to museum records, the speci-
men was collected “before the 1950’s”. Charles F. Sindelar. Veri-
fied by Thomas Erdman. University of Wisconsin-Green Bay, 
Richter Museum of Natural History (R451). The validity of the 
location associated with this specimen is difficult to assess. The 
area from which this specimen was purportedly collected is 
approximately 100 km north of the currently recognized range 
limit for the species in Wisconsin (Casper 1996; Vogt 1981). The 
vague information regarding the location of its collection could 
potentially associate it with several habitat types. The unin-
corporated census-designated place of Hatfield is within the 
vicinity of three major plant community-types in Wisconsin: 
oak savanna, pine barrens/savanna, and conifer-hardwood for-
est (Curtis 1959). The other known populations of T. ornata in 
Wisconsin are almost exclusively associated with oak savanna 
and prairie (Vogt 1981). While they are not found in the conifer-
hardwood forest community or documented in the pine savan-
na community, the latter is dry, open, and sandy like oak savan-
na. Thus, oak savanna and perhaps pine savanna could have 
potentially provided suitable habitat for T. ornata at this loca-
tion. However, it seems unusual that the species would exist in 
an isolated pocket so far north of its known range, particularly 
when suitable habitat was historically common between the lo-
cation of this record and the known southern populations (Cur-
tis 1959). Yet, the area along the Black River in Jackson County 
is known to contain other species with more southern affinities 
(Wisconsin Department of Natural Resources 2005), which may 
have contributed to the presence of an isolated T. ornata popu-
lation in Jackson County. This record may support that the his-
toric range of T. ornata in Wisconsin was once larger, and this 
species perhaps occupied the suitable habitat up to Jackson 
County, but has undergone a more recent range contraction. 
Given that box turtles are easily collected and transported by 
humans, perhaps the Jackson County specimen is the result of a 
translocation. Regardless, given the sensitive nature of this spe-
cies in Wisconsin (i.e., currently considered endangered), this 
record may be important for future conservation endeavors.

SQUAMATA — LIZARDS

PLESTIODON FASCIATUS (Common Five-lined Skink). MaR-
quette Co.: Village of Coloma (T17N R9E, Section 3). 3 July 2010. 
Jeffrey Lorch. Verified by Robert Hay. Illinois Natural History 
Survey (INH 2015aa, photo voucher). One juvenile found under 
woody debris in pine-oak barrens. Waupaca co.: No specific lo-
cation given, aside from county. 10 July 1955. F. Iwen and Stan-
ley Wellso. Verified by Chris Phillips. University of Wisconsin-
Madison Zoology Museum (UWZM 14718). 
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SQUAMATA — SNAKES

DIADOPHIS PUNCTATUS (Ring-necked Snake). VeRnon co.: 
43.536042°N, 91.151527°W; WGS 84. 11 June 2006. Joshua Kapfer. 
Verified by Chris Phillips. Illinois Natural History Survey (INHS 
2014z, photo voucher). Several individuals (one gravid female 
and two mature males) found on a partially wooded slope under 
a rock. Adjacent habitat was pasture and a small creek.

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). 
gReen co.: No specific location given aside from Albany, Wiscon-
sin. Specimen collected in “fall” 1960. Lloyd France. Verified by 
Chris Phillips. University of Wisconsin-Madison Zoology Mu-
seum (UWZM 22788). JeFFeRson co.: Kettle Moraine State Forest-
Southern Unit (T5N R16E, Section 33). 7 June 2006. Jeffrey Lorch. 
Verified by Robert Hay. Illinois Natural History Survey (INHS 
2015x, photo voucher). Two juveniles found under rotting logs 
in open sandy area in transmission line right-of-way. la cRosse 
co.: Community of Mindoro (T18N R5W, Section 19). 23 June 
2010. Kate Olson. Verified by Robert Hay. Illinois Natural History 
Survey (INHS 2015h, photo voucher). One adult found crossing 
a residential lawn.

LAMPROPELTIS TRIANGULUM (Eastern Milksnake). tReMpea-
leau co.: City of Galesville (44.099791°N, 91.352259°W; WGS 84). 
13 July 2014. Patrick Stoner. Verified by Chris Phillips. Illinois 
Natural History Survey (INHS 2014w, photo voucher). Numerous 
individuals found on the same day at this location.

STORERIA DEKAYI (Dekay’s Brownsnake). adaMs co.: T16N R5E, 
Section 23. 4 July 2008. Jeffrey Lorch. Verified by Robert Hay. Illi-
nois Natural History Survey (INHS 2015b, photo voucher). Eight 
individuals found under logs in a small opening in oak barrens. 

STORERIA OCCIPITOMACULATA (Red-bellied Snake). laFayette 
co.: Town of Fayette (T4N R4E, Section 34). 6 October 2007. Jef-
frey Lorch. Verified by Robert Hay. Illinois Natural History Survey 
(INHS 2015z, photo voucher). Approximately 30 individuals seen 
both alive and as roadkill on a gravel road separating a mesic and 
wet-mesic field from upland woodlots.
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One Hundred Two New County Records for  
Amphibians and Reptiles in Alabama, USA

The diversity and distribution of Alabama’s amphibians and 
reptiles was first examined comprehensively in Mount’s (1975) 
regional field guide. In subsequent years, however, less effort 
was invested into general inventory of the state’s herpetofauna. 
Interest in generating a thorough documentation of Alabama’s 
herpetofauna has re-emerged in the last decade. In particular, 
an impressive effort by Graham et al. (2009) documented 101 
new county records for the state, and their inspiring efforts 
appear to have spurred other significant projects, such as 
inventories in Tuskegee National Forest (Graham et al. 2012), 
Pike County (Burchill and Diamond 2014), and northern 
Alabama (Sutton et al.  2014). Despite the renewed interst, few 
counties within Alabama have been sampled extensively, and 
large distributional gaps still remain for the majority of species 
in the state.

In anticipation of a forthcoming revision to Mount (1975), 
we sought to further the spirit of our Auburn colleagues by 
compiling a series of new county records of amphibians and 
reptiles throughout Alabama. We accrued novel observations 
and specimens during research activities, nocturnal road-
cruising surveys, class field trips, and targeted collecting 
trips to under-sampled areas. Here we report 102 new county 
records for Alabama, which includes at least one new county 
record for 52 species. Records were vouchered as specimens or 
digital photographs and were deposited into the Herpetological 
Collections of the Auburn University Museum of Natural 

History (AUM, AUMO, AHAP-D, AHAP-C, AHAP-P). All records 
were verified by Craig Guyer. The datum for all GPS coordinates 
is WGS 84. Standard English names follow Crother (2012).

CAUDATA — SALAMANDERS

AMBYSTOMA MACULATUM (Spotted Salamander). USA: ALA-
BAMA: Madison co.: Monte Sano State Park Bankhead parkway 
(34.74690°N, 86.50720°W). 23 April 2010. J. Stiles, S. Stiles. AUM 
38876.

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). 
USA: ALABAMA: DeKalb co.: Farm pond, 200 m S of CR 624 
(34.50206°N, 85.60568°W). 12 May 2012. J. Stiles, S. Stiles. AUM 
39673.

AMPHIUMA MEANS (Two-toed Amphiuma). USA: ALABAMA: 
elMoRe co.: Tumkeehatchee Creek (32.51725°N, 86.01073°W). 2 
September 2001. J. C. Godwin, J. G. Godwin. AUM 36383. es-
caMbia co.: Solon Dixon Center, Rope Swing, Cypress Oxbow 
Pond (31.18907°N, 86.70925°W). 4 October 2013. J. Stiles, S. 
Stiles. AUM 40455. geneVa co.: Spring Creek at Spring Creek Rd. 
(31.03273°N, 85.70049°W). 4 October 2013. D. Werneke. AUM 
40447. Mount (1975) reports a literature record for the county; 
this animal represents the first vouchered individual.

EURYCEA GUTTOLINEATA (Three-lined Salamander). USA: 
ALABAMA: chaMbeRs co.: Off of Highway 50 at intersection with 
Little Chatahospee Creek (32.84134 °N, 85.4918°W). 16 March 
2015. R. Birkhead. AUM 41035. Collected from a leaf pack in the 
creek’s floodplain.

GYRINOPHILUS PORPHYRITICUS (Spring Salamander). USA: 
ALABAMA: FRanklin co.: Rock Bridge Canyon Park, spring run 
(34.36270°N, 87.93321°W). 23 August 2014. J. Stiles, S. Stiles. 
AUM 40821.

PSEUDOTRITON RUBER RUBER (Northern Red Salamander). 
USA: ALABAMA: tallapoosa co.: Tributary to Timbergut Creek, 
east of Patterson Rd, 0.48 km N of intersection with Cowpens 
Rd (33.05020°N, 85.78149°W). 10 May 2011. D. Werneke, J. Arm-
bruster, T. Mosely, C. Ray, T. Hess, C. Ames. AUM 39760.

PSEUDOTRITON RUBER VIOSCAI (Southern Red Salaman-
der). USA: ALABAMA: coVington co.: Conecuh National Forest, 
Pond Creek at CR 24 (31.10167°N, 86.53900°W). 22 May 2013. B. 
Folt, J. Goessling. AUM 40223–40224, 40230. 

PLETHODON GLUTINOSUS (Northern Slimy Salamander). 
USA: ALABAMA: Randolph co.: Off of Highway 77, 0.56 road 
km SE from intersection with CR 15 (33.14067°N, 85.61987°W). 
Found under logs on hardwood slope. 16 March 2015. R. Birk-
head. AUM 41036–41037.
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PLETHODON GROBMANI (Southeastern Slimy Salamander). 
USA: ALABAMA: bullock co.: The Wehle Tract (32.02917°N, 
85.47493°W). 26 April 2014. B. Folt, M. Miller, C. Guyer. AUM 
40582.

PLETHODON WEBSTERI (Webster’s Salamander). USA: ALA-
BAMA: Randolph co.: In ravine 0.07 air km SW of intersection 
of CR 15, CR 889, and railroad tracks (33.19665°N, 85.57873°W). 
Found by raking leaf litter on hardwood slope. 16 March 2015. R. 
Birkhead. AUM 41044.

SIREN INTERMEDIA (Lesser Siren). USA: ALABAMA: autauga 
co.: CR 29, 3.22 road km S of CR 14, wetland next to New Jericho 
Missionary Baptist Church (32.40363°N, 86.51600°W). 13 May 
2014. D. Laurencio, S. Belford. AUM 40645. houston co.: Irwin 
Mill Creek, immediately west of AL 95 (31.00504°N, 85.04117°W). 
4 March 2014. D. Laurencio, S. Belford. AUM 40489.

ANURA — FROGS

ACRIS CREPITANS (Eastern Cricket Frog). USA: ALABAMA: au-
tauga co.: 3.22 road km S of CR 14 on CR 29, wetland next to New 
Jericho Missionary Baptist Church (32.40363°N, 86.51600°W). 
31 April 2014. D. Laurencio, A. T. Harris, R. Burgenden. AUM 
40597. cheRokee co.: Captured along small tributary of Terrapin 
Creek along CR 33 between Sanford Springs and Frog Mountain 
(34.01887°N, 85.57391°W). 26 August 2014. R. Birkhead. AUM 
40755. loWndes co.: 0.32 road km S of CR 40 on Lake Berry Rd 
(32.32101°N, 86.53706°W). 14 May 2014. D. Laurencio, S. Bel-
ford. AUM 40654–56. Randolph co.: Captured along Cornhouse 
Creek at Highway 431 bridge (33.23896°N, 85.44194°W). 27 Au-
gust 2014. R. Birkhead. AUM 40756. tallapoosa co.: The Coon 
Creek Forever Wild Tract (32.59779°N, 85.87508°W). 5 Novem-
ber 2011. J. Goessling, B. Folt, I. E. P. Turner. AUM 39724–39727, 
39730.

ACRIS GRYLLUS (Southern Cricket Frog). USA: ALABAMA: au-
tauga co.:  south of CR 14 on CR 29, wetland next to New Jeri-
cho Missionary Baptist Church (32.40363°N, 86.51600°W). 13 
May 2014. D. Laurencio, S. Belford. AUM 40639–40640. FRank-
lin co.: Spring outflow at Rock Bridge Canyon (34.36269°N, 
87.93300°W). 23 August 2014. J. Stiles, S. Stiles. AUM 40767. la-
MaR co.: Collected from swamp 1.1 km S of Fernbank Rd. (CR 12) 
on AL 17 (33.58066°N, 88.08423°W). 5 May 2014. R. Birkhead. 
AUM 40621.

ANAXYRUS AMERICANUS (American Toad). USA: ALABAMA: 
laudeRdale co.: CR 9, 0.4 km W of intersection with CR 41 
(34.88779°N, 87.74103°W). 12 March 2015. J. Stiles. AUM 41021. 
tallapoosa co.: Ca. 5 km S of Highway 280 on CR 89 (32.74032°N, 
85.65764°W). 10 January 2012. B. Folt, J. Goessling. AUM 39778. 

ANAXYRUS TERRESTRIS (Southern Toad). USA: ALABAMA: 
elMoRe co.: 3.54 road km E of CR 8 on CR 4 (32.45090°N, 
86.15934°W). 30 April 2014. D. Laurencio, A. T. Harris, R. Bur-
genden. AUM 40591. Mount (1975) lists only hybrids between 
A. fowleri x A. terrestris for Elmore Co.

GASTROPHRYNE CAROLINENSIS (Eastern Narrow-mouthed 
Toad). USA: ALABAMA: loWndes co.: 3.1 road km W of CR 37 on 
CR 54 (32.32413°N, 86.539027°W). 14 May 2014. D. Laurencio, S. 
Belford. AUM 40666. 

 HYLA AVIVOCA (Bird-voiced Treefrog). USA: ALABAMA: au-
tauga co.: 3.22 road km S of CR 14 on CR 29, wetland next to New 
Jericho Missionary Baptist Church (32.40363°N, 86.51600°W). 
13 May 2014. D. Laurencio, S. Belford. AUM 40635–36. elMoRe 
co.: Poundstone Lake (32.43751°N, 86.11422°W). 30 April 2014. 
D. Laurencio, A. T. Harris, R. Burgenden. AUM 40594–95. ge-
neVa co.: CR 4 (31.03893°N, 85.922275°W). 21 May 2012. B. Folt. 
AHAP-C 0014. Numerous males calling in a roadside beaver 
pond. 

HYLA CHRYSOSCELIS (Cope’s Gray Treefrog). USA: ALABAMA: 
autauga co.: 3.21 road km S of CR 14 on CR 29, in a wetland  
immediately north of New Jericho Missionary Baptist Church 
(32.40363°N, 86.51600°W). 13 May 2014. D. Laurencio, S. Bel-
ford. AUM 40637-38. coFFee co.: 10 m N of CR 484 on CR 473 
(31.20898°N, 86.14799°W). 14 April 2014. J. Goessling. AUM 
40536. elMoRe co.: 3.54 road km E of CR 8 on CR 4 (32.45090°N, 
86.15934°W). 30 April 2014. D. Laurencio, A. T. Harris, R. Bur-
genden. AUM 40592. 

HYLA CINEREA (Green Treefrog). USA: ALABAMA: autauga co.: 
3.22 road km S of CR 14 on CR 29, wetland next to New Jericho 
Missionary Baptist Church (32.40363°N, 86.51600°W). 13 May 
2014. D. Laurencio, S. Belford. AUM 40633–34. geneVa co.: CR 4 
(31.047017°N, 85.899119°W). 21 May 2012. B. Folt. AHAP-C 13. 
Numerous males were recorded calling from a roadside pond at 
night. 

LITHOBATES CATESBEIANUS (American Bullfrog). cheRokee 
co.: Captured in drying beaver pond on Sandy creek where it 
crosses CR18 at Sandy Springs (34.072956°N, 85.499496°W). 26 
August 2014. R. Birkhead. AUM 40757. laMaR co.: State Highway 
17 at intersection with Fernbank Rd. (33.58182°N, 88.08466°W). 3 
March 2015. B. Folt, J. Goessling, C. Guyer. AUM 40965.

LITHOBATES CLAMITANS (Green Frog). USA: ALABAMA: baR-
bouR co.: Tributary to Leak Creek, immediately north of where 
creek crosses Old Batesville Rd (31.93325°N, 85.32658°W). 7 Feb-
ruary 2015. C. Kemp, B. Folt. AUM 40937. cheRokee co.: Captured 
in drying beaver pond on Sandy creek where it crosses CR 18 at 
Sandy Springs (34.072956°N, 85.499496°W). 26 August 2014. R. 
Birkhead. AUM 40758. coVington co.: Conecuh National Forest 
(31.10860°N, 86.57620°W). 10 July 2014. J. Stiles, S. Stiles. AUM 
40711. FRanklin co.: Hulsey Branch near Bear Creek and Highway 
187 (34.35879°N, 87.90043°N). 23 August 2014. J. Stiles, S. Stiles. 
AUM 40771. geneVa co.: 1.5 km W of AL 52 on AL 54 (31.11450°N, 
86.13235°N). 14 April 2014. J. Goessling, J. Stiles, S. Stiles. AUM 
40534. Dead on road (DOR). Randolph co.: Wolfpen Creek, 0.37 
air km SE of intersection of where Wolfpen Creek intersects CR 
843. (33.13972°N, 85.62504°W). 16 March 2015. R. Birkhead. 
AUM 41038. tallapoosa co.: The Coon Creek Tract (32.60301°N, 
85.8631°W). 5 November 2011. B. Folt, J. Goessling, I. E. P. Turner. 
AUM 39729.

LITHOBATES PALUSTRIS (Pickerel Frog). USA: ALABAMA: 
FRanklin co.: Piney Point Recreation Area (34.39191°N, 
87.98483°W). 11 March 2015. J. Stiles. AUM 41014.

LITHOBATES SPHENOCEPHALUS (Southern Leopard Frog). 
USA: ALABAMA: autauga co.: Spring feeding into Bear Creek, 
south of bridge at Highway 14 (32.43086°N, 86.57449°W). 1 June 
2013. B. Folt, C. Montross. AUM 40236. Adult collected in swampy 
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floodplain. coVington co.: Conecuh National Forest (31.12014°N, 
86.59860°W). 31 January 2013. J. Stiles, S. Stiles. AUM 40713. el-
MoRe co.: 0.32 road km E of Laprade Rd (32.45321°N, 86.06511°W). 
30 April 2014. D. Laurencio, A. T. Harris, R. Burgenden. AUM 
40594–95. geneVa co.: CR 4 (31.03779°N, 85.95413°W). 21 May 
2012. B. Folt. AHAP-D 568. Found DOR while night driving. 
Mount (1975) reports a literature record for the county; this ani-
mal represents the first vouchered individual. MaRion co.: Col-
lected from small borrow pit Alabama Rd. 19 between Hamilton 
and Vina (34.28519°N, 88.06445°W). 5 May 2014. R. Birkhead. 
AUM 40625. pickens co.: Liberty Rd./CR 75, 0.64 km S of intersec-
tion with McDill Rd. (33.49297°N, 88.17159°W). 3 March 2015. B. 
Folt, J. Goessling, C. Guyer. AUM 40964.

PSEUDACRIS BRACHYPHONA (Mountain Chorus Frog). USA: 
ALABAMA: chaMbeRs co.: 1.3 road km E of Chambers CR 11 on 
Chambers CR 22 (32.780611°N, 85.54050°W). 20 January 2012. 
J. Goessling, D. Laurencio. AUM 39781-82. FRanklin co.: Piney 
Point Recreation Area (34.39232°N, 87.98689°W). 11 March 2015. 
J. Stiles. AUM 40990. laMaR co.: Ditch north of Fernbank Rd., 0.80 
km west of intersection with Pleasant Ridge Rd. (33.57900°N, 
88.10063°W). 3 March 2015. J. Goessling, B. Folt, C. Guyer. AUM 
40966.

PSEUDACRIS CRUCIFER (Spring Peeper). USA: ALABAMA: au-
tauga co.: 3.2 road km S of CR 14 on CR 29, wetland next to New 
Jericho Missionary Baptist Church (32.40363°N, 86.51600°W). 31 
April 2014. D. Laurencio, A. T. Harris, R. Burgenden. AUM 40605, 
40667. elMoRe co.: Forever Wild property near Kent (32.63076°N, 
85.94417°W). 17 January 2012. B. Folt, J. Goessling. AHAP-D 534. 
Found AOR. laudeRdale co.: CR 16, just west of Cypress Creek 
(34.85831°N, 87.73693°W). 12 March 2015. J. Stiles. AUM 41006.

PSEUDACRIS FERIARUM (Upland Chorus Frog). USA: ALA-
BAMA: houston co.: 0.16 road km W of Springhill Church Rd. (CR 
101) on Turnpike Rd. (31.11909°N, 85.11150°W). 4 March 2014. 
D. Laurencio, S. Belford. AUM 40495. Calling male. loWndes co.: 
cattle field immediately south of intersection of CR 40 and Rob-
inson Switch Rd. (32.32259°N, 86.616407°W). 10 January 2013. B. 
Folt. AUM 40120. Calling male.

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). USA: ALA-
BAMA: geneVa co.: CR 4 (31.03742°N, 8595763°W). 21 May 2012. 
B. Folt. AUM 39866. 

CROCODYLIA — CRODODILIANS

ALLIGATOR MISSISSIPIENSIS (American Alligator). USA: ALA-
BAMA: geneVa co.: Pea River (30.99758°N, 86.01225°W). 24 May 
2012. B. Folt, J. Godwin, J. Lovich, J. Ennen. AHAP-D 572.

TESTUDINES — TURTLES

APALONE SPINIFERA (Spiny Softshell). USA: ALABAMA: lau-
deRdale co.: McFarland Park (34.78483°N, 87.68995°W). 31 July 
2014. J. Stiles, S. Stiles. AHAP-D 939.

CHELYDRA SERPENTINA (Snapping Turtle). USA: ALABAMA: 
colbeRt co.: 0.8 road km S of Flatwoods Rd on Frankfort Rd 
(34.62778°N, 87.77964°W). 3 May 2014. J. Stiles, S. Stiles. AUMO 
4818. Gravid adult female found DOR. Eggs preserved as AUM 
40610. geneVa co.: Pea River (31.21252°N, 86.12341°W). 23 May 

2012. B. Folt, J. Godwin, J. Lovich, J. Ennen, B. Kreiser. AHAP-D 
570. Found swimming in shallow water near a sandy shoreline. 
laMaR co.: Found DOR 1.1 km S of Fernbank Rd (CR 12) on AL 17 
(33.58066°N, 88.08423°W). 5 May 2014. R. Birkhead. AUMO 4852.

GRAPTEMYS PULCHRA (Alabama Map Turtle). USA: ALA-
BAMA: coosa co.: Coosa Wildlife Management Area (32.84785°N, 
86.39541°W). 15 July 2012. B. Folt, I. E. P. Turner. AHAP-D 594; 
AUMO 4622. Skull and shell found in a creek.

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). USA: ALA-
BAMA: geneVa co.: 150 m W of Maloy Rd. where AL 54 crosses Pan-
ther Creek (31.10956°N, 86.14525°W). 27 April 2014. J. Goessling. 
AUM 40571. DOR. 

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: ALA-
BAMA: autauga co.: 3.2 road km S of CR 14 on CR 29, ditch next to 
New Jericho Missionary Baptist Church (32.40390°N, 86.51631°W). 
31 April 2014. D. Laurencio, A. T. Harris, R. Burgenden. AUM 40600.

TERRAPENE CAROLINA (Eastern Box Turtle). USA: ALABAMA: 
cheRokee co.: 0.47 road km N of CR 308 on CR 33 just south of 
McFrey Crossroads (33.98892°N, 85.57805°W). 26 August 2014. R. 
Birkhead. AUM–O 4819. DOR. 

TRACHEMYS SCRIPTA (Pond Slider). USA: ALABAMA: autauga 
co.: 0.23 road km W of Buena Vista Blvd on CR 4 (32.42391°N, 
86.45240°W). 13 May 2014. D. Laurencio, S. Belford. AUM 40662. 
conecuh co.: SR 55, 0.5 road km past County Highway 107 
(31.51186°N, 86.70181°W). 17 June 2012. B. Folt. AHAP-D 575. 
Intact shell found on road. FRanklin co.: Sloss Lake (34.48587°N, 
87.70807°W). 23 August 2014. J. Stiles, S. Stiles. AHAP-D 944.

SQUAMATA — LIZARDS

ANOLIS CAROLINENSIS (Green Anole). USA: ALABAMA: coosa 
co.: CR 29 (32.95209°N, 86.33030°W). 15 July 2012. B. Folt, I. E. P. 
Turner. AUM 39945. Mount (1975) reports a literature record, but 
this specimen is the first voucher. suMteR co.: Sumter County Rec-
reation Association Park (32.5538°N, 88.19995°W). 3 March 2014. 
J. Goessling, B. Folt, C. Guyer. AUM 40957. Mount (1975) reports a 
literature record, but this specimen is the first voucher.

SCINCELLA LATERALIS (Little Brown Skink). USA: ALABAMA: 
bullock co.: Wehle Tract, on dirt road north of pond next to Wehle 
Office (32.03563°N, 85.47168°W). 26 April 2014. C. Guyer, M. Mill-
er, B. Folt. AUM 40573.

PLESTIODON FASCIATUS (Common Five-lined Skink). USA: 
ALABAMA: bullock co.: Wehle Tract (32.03504°N, 85.47283°W). 26 
April 2014. C. Guyer, M. Miller, B. Folt. AUM 40574. Randolph co.: 
0.92 road km E of CR 32 on Wedowee Creek View Dr. (33.34292°N, 
85.51219°W). 19 October 2013. S. Abate. AUM 40454. suMteR 
co.: floodplain east of CR 17, 0.64 km N of bridge over Interstate 
Highway 59 (32.52749°N, 88.29874°W). 3 March 2015. C. Guyer, J. 
Goessling, B. Folt. AUM 40958.

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). USA: ALABAMA: 
chaMbeRs co.: State Route 77 (33.05693°N, 85.43458°W). 9 Septem-
ber 2012. B. Folt. AHAP-D 622. DOR adult. geneVa co.: Eulon Mills 
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Rd., 200 m W of Old County Rd. (31.11520°N, 86.18915°W). 23 
April 2014. J. Goessling. AUM 40565. MonRoe co.: CR 47, ca. 25 
km W of Greeneville (31.820972°N, 86.951778°W). 23 March 2012. 
J. Goessling, M. Wines. AHAP-D 544.

AGKISTRODON PISCIVORUS (Cottonmouth). USA: ALA-
BAMA: FRanklin co.: Small creek by Prices Bridge (34.31207°N, 
87.82220°W). 23 August 2014. J. Stiles, S. Stiles. AUM 40876. 
loWndes co.: Between 3.2–4.0 km NE of Braggs pine/swamp 
(32.06945°N, 86.77163°W). 2 May 1996. M. Bailey. AUM 33789. 

CARPHOPHIS AMOENUS (Common Wormsnake). USA: ALA-
BAMA: chaMbeRs co.: Off of Highway 50, at its intersection with 
Little Chatahospee Creek (32.84074°N, 85.49256°W). 16 March 
2015. R. Birkhead. AUM 41033. Found by raking leaf litter on a 
hardwood-covered slope above the creek’s floodplain.

COLUBER CONSTRICTOR (North American Racer). USA: ALA-
BAMA: dallas co.: 0.64 road km W of CR 25 on Highway 80 (mile 
marker 70) (32.43997°N, 87.25317°W). 21 April 2012. D. Lauren-
cio. AUM 39904.

CROTALUS HORRIDUS (Timber Rattlesnake). USA: ALABAMA: 
clay co.: Rock Pile Creek, off Fuller Rd., 1.13 road km N of White 
Plains Rd. (33.147303°N, 85.78384°W). 10 July 2012. I.E.P. Turner. 
AHAP-D 607. Sub-adult found crossing a dried-up stream bed. 
coosa co.: State Highway 22 (32.88303°N, 86.05581°W). 15 July 
2012. B. Folt, I. E. P. Turner. AHAP-D 593. henRy co.: State High-
way 95, 0.48 road km S of CR 204 (31.65066°N, 85.21984°W). 19 
August 2013. C. Guyer. AUM 40408.

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). USA: 
ALABAMA: butleR co.: State Route 10 (Pineapple Highway) ca. 18 
km W of Greeneville (31.828056°N, 86.78425°W). 23 March 2012. 
J. Goessling, M. Wines. AHAP-D 543. Melanistic individual found 
DOR. clebuRne Co.: CR 522, ca. 0.32 km NW of intersection with 
CR 523 (33.70555°N, 85.62835°W). 16 September 2014. J. Stiles, 
S. Stiles. AHAP-D 958. coFFee co.: AL 52, 0.58 km SE of CR 490 
(31.19320°N, 86.15690°W). 23 April 2014. J. Goessling. AHAP-
D 798. geneVa Co.: Geneva State Forest, Forest Area Rd., ca. 0.5 
km W of Harrison Rd (31.11974°N, 86.16515°W). 14 April 2014. J. 
Goessling. AUM 40540.

LAMPROPELTIS ELAPSOIDES (Scarlet Kingsnake). USA: ALA-
BAMA: colbeRt co.: Dirt road west of Coon Dog Cemetery Rd. 
(34.62390°N, 87.97257°W). 7 May 2010. S. Stiles. AUM 40183.

NERODIA SIPEDON (Common Watersnake). USA: ALA-
BAMA: Randolph co.: Cornhouse creek at Highway 431 bridge 
(33.23896°N, 85.44194°W). 27 August 2014. R. Birkhead. AUM 
40753-54. Found beneath flat rocks right at edge of water.

REGINA SEPTEMVITTATA (Queensnake). USA: ALABAMA: es-
caMbia co.: Wing Rd. bridge over Blackwater Creek (31.02881°N, 
86.704706°W). 1 September 2013. J. Goessling, B. Folt, C. Murray, 
M. Cook, S. Johnson, J. Zeyl, C. Guyer. AHAP-D 914. DOR; rav-
aged by ants, but identified by ventral scale color pattern.
 
OPHEODRYS AESTIVUS (Rough Greensnake). USA: ALABAMA: 
geneVa co.: Geneva State Forest, Mud Hole Rd., ca. 100 m W of 
Harrison Rd. (31.16129°N, 86.18737°W). 27 April 2014. J. Goess-
ling. AHAP-D 799. MonRoe co.: Along train track on west side of 

tunnel (31.665359° N, 87.229261° W). 23 April 1999. R. Birkhead. 
AHAP-D 858.

PANTHEROPHIS SPILOIDES (Gray Ratsnake). USA: ALABAMA: 
elMoRe co.: Forever Wild Property (32.63430°N, 85.93947°W). 
22 March 2012. B. Folt, J. Goessling. AHAP-D 537. Found within 
the door of an abandoned refrigerator. FRanklin co.: 0.9 km S of 
Jackson Rd. on AL 247 (34.5079.0°N, 88.01897°W). 8 May 2014. R. 
Birkhead. AUM 40626.

TANTILLA CORONATA (Southeastern Crowned Snake). USA: 
ALABAMA: elMoRe co.: Forever Wild Property, north of Kent 
(32.633083°N, 85.941306°W). 10 March 2012. J. Goessling, S. 
Goetz, M. Miller. AUM 39812.

THAMNOPHIS SAURITUS (Eastern Ribbonsnake). USA: ALA-
BAMA: tallapoosa co.: 1.7 road km NW of CR 98 on Piedmont 
Drive/Mayton Street (32.82212°N, 85.65006°W). 13 April 2012. D. 
Laurencio. AUM 39833.

THAMNOPHIS SIRTALIS (Common Gartersnake). USA: ALA-
BAMA: geneVa co.: Geneva State Forest, Harrison Rd., ca. 100 m 
W of Mud Hole Rd (31.15813°N, 86.18046°W). 27 April 2014. J. 
Goessling. AHAP-D 800.

SISTRURUS MILIARIUS (Pygmy Rattlesnake). USA: ALABAMA: 
escaMbia co.: CR 11, south of intersection with Highway 15/29 
(31.11183°N, 86.76351°W). 31 August 2013. B. Folt, C. Guyer, C. 
Murray, J. Zeyl, J. Stiles, M. Cook, S. Johnson. AUM 40387.
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New Geographic Distributional Records of  
Amphibians and Reptiles in Georgia, USA

The publication Amphibians and Reptiles of Georgia (Jensen 
et al. 2008) represents the most recent collection of distributional 
records for the state. Despite this robust data set, numerous gaps 
remain for common and rare species at both the county and 
projected statewide range levels. Reported herein are 20 novel 
county distributional records including valuable range extension 
data on several cryptic species, 19 of which represent the upper 
Piedmont, Ridge and Valley, and Blue Ridge physiographic 
provinces. Unless otherwise noted, all records consist of 
vouchered digital photographs located in the Georgia Museum 
of Natural History (GMNH). Species identifications were verified 
by Nikole Castleberry unless indicated otherwise. All coordinates 
are based on datum WGS 84. Standard English names follow 
Crother (2012).

CAUDATA — SALAMANDERS

AMBYSTOMA MACULATUM (Spotted Salamander). White 
co.: 3.00 km NW of Sautee Nacoochee, just NW of the intersec-
tion of Bean Creek Road and Gold Valley Road (34.708709°N, 
83.685396°W). 28 February 2011. B. Hudson, Z. Seymour, and N. 
Dean. GMNH 50908. Numerous adults (>15) observed in several 
ephemeral pools during a rain event at night. Depressions were 
formed from previous gold mining activities. Five adults were 
captured using a dip net for photo vouchers.

AMBYSTOMA TALPOIDEUM (Mole Salamander). banks co.: 4.20 
km SE of Gillsville, 1.50 km SW of the intersection of Carson Segars 
Road and Mize Cemetary Road (34.299602°N, 83.588992°W). 9 
March 2014. B. Hudson and K. McEntire. GMNH 50897. A single 
adult flipped under a rock on the edge of a beaver controlled 

wetland, just N of county reservoir 21. polk co.: 8.00 km NW of 
Cedartown, 1.00 km NW of the intersection of Cave Springs Road 
and Kings Bridge Road (34.063883°N, 85.316451°W). 4 Janu-
ary 2015. B. Hudson and J. Oguni. GMNH 50906. Two terrestrial 
adults found with spotlights at night and captured using a dip 
net in an ephemeral pool created in the early 1900’s for iron ore 
production. Two additional paedomorphic adults were captured 
by using a dip net at another ephemeral pool just W of the first 
pool.

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). baRtoW 
co.: 8.60 km N of Taylorsville, 0.15 km NW of the intersection of 
Taylorsville Macedonia Road and Ore Mine Road (34.163990°N, 
84.986994°W). 20 May 2013. E. Rush, B. Wilson, J. Oguni, and B. 
Hudson. GMNH 50903. A single adult found after pushing out 
the stump of a pecan tree in the yard of a private residence.

EURYCEA GUTTOLINEATA (Three-lined Salamander). Fannin 
co.: 12.6 km NW of Blue Ridge, 1.85 km SW of the intersection of 
Lebanon Road and Madola Road (34.927550°N, 84.438567°W). 23 
June 2010. B. D. Hudson and T. Stratmann. Verified by Elizabeth 
McGhee. GMNH 50131. A single adult found surface active on 
the bank of a small creek.

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). banks 
co.: 5.30 km S of Alto, 0.40 km W of the intersection of Beaver 
Swamp Road and Lost Corner Road on Wilson Shoals Wildlife 
Management Area (34.419847°N, 83.564944°W). 25 March 2014. 
B. Hudson and D. Duff. GMNH 50898. Two adults flipped under 
logs on the edge of a small ephemeral pool located just inside a 
unit burned a few weeks prior to the observations.

TESTUDINES — TURTLES

CHELYDRA SERPENTINA (Snapping Turtle). pickens co.: Camp 
Dobbs Road, 0.2 km E of intersection with Pleasant Union Road 
(34.384633°N, 84.500327°W). 8 June 2014. Z. Felix. GMNH 50916. 
A single adult found alive on road. 

SQUAMATA — LIZARDS

PLESTIODON LATICEPS (Broad-headed Skink). stephens co.: 
4.80 km N of Toccoa, 0.85 km NW of the intersection of Anderson 
Road and Highview Road (34.620621°N, 83.331799°W). 22 May 
2014. B. Hudson and D. Duff. GMNH 50907. A single adult flipped 
under a rock on a rocky, south-facing, forested hillside.

SCINCELLA LATERALIS (Little Brown Skink). White co.: 6.60 
km NE of Helen, N of the parking lot for Anna Ruby Falls, at the 
end of Anna Ruby Falls Road (34.758468°N, 83.710207°W). 9 April 
2011. B. Hudson. GMNH 50909. A single adult found basking on 
top of leaf litter near Anna Ruby Falls Trail.
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SQUAMATA — SNAKES

COLUBER FLAGELLUM (Coachwhip). clay co.: 7.95 km NE of 
Fort Gaines, just W of the intersection of Coleman Road and 
Bethel Church Road (31.641718°N, 84.972493°W). 16 April 2005. 
B. Hudson. GMNH 50902. A single juvenile flipped under a sign 
on the forest edge.

CROTALUS HORRIDUS (Timber Rattlesnake). daWson co.: 16.40 
km NW of Dawsonville, 2.75 km NW of the intersection of HWY 
342 and HWY 52, on HWY 52 (34.542944°N, 84.220707°W). 16 Au-
gust 2014. B. Hudson. GMNH 50923. A single adult found dead 
on road (DOR). 

FARANCIA ABACURA (Red-bellied Mudsnake). cobb co.: Inter-
section of Wynford Colony SW and Wynford Drive SW, Marietta 
(34.922229°N, 84.637641°W). 25 May 2014. S. Cornett. GMNH 
50918. A single adult found dead on road (DOR).

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). polk 
co.: 8.20 km NW of Cedartown, 0.50 km NW of the intersec-
tion of Cave Springs Road and Santa Claus Road (34.061560°N, 
85.321308°W). 15 May 2005. B. Hudson. GMNH 50905. A single 
gravid adult female found beneath a piece of roofing tin at a pri-
vate residence. WalkeR co.: Ridgetop approximately 1.2 km ENE 
of the intersection of GA SR1 and SR136 in the city of Lafeyette 
(34.704136°N, 85.261835°W). 1 October 2014. A. Parnell. GMNH 
50917. A single juvenile found in a pool skimmer at a private resi-
dence. 

LAMPROPELTIS GETULA (Eastern Kingsnake). hall co.: 9.70 
km NE of Gainesville, 0.75 km SE of the intersection of Reservoir 
Drive and Old Cornelia HWY, on Reservoir Drive (34.337463°N, 
83.730129°W). 30 April 2011. B. Hudson. GMNH 50890. A single 
sub-adult found dead on road (DOR) next to a mesic forest.

LAMPROPELTIS TRIANGULUM (Eastern Milksnake). habeRshaM 
co.: 12.30 km NE of Helen, 0.75 km E of Tray Mountain, (≈1265 m 
elev.) on SE slope (34.803276°N, 83.676911°W). 20 May 2012. B. 
Hudson. GMNH 50900. A single juvenile flipped under a rock on 
a steep forested and rocky hillside.

NERODIA ERYTHROGASTER (Plain-bellied Watersnake). MuR-
Ray co.: 1.2 km ESE of the intersection of GA SR225 and Oak Hill 
Street, Chatsworth (34.662992°N, 84.813758°W). 20 September 
2014. T. Lewis. GMNH 50919. A single adult found in a house 
foundation in a wooded area.

PITUOPHIS M. MELANOLEUCUS (Northern Pinesnake). Floyd 
co.: 8.45 km ESE of Rome, 0.4 km W of the intersection of Sproull 
Road SE and Reynolds Bend Road SE, on Shoals Ferry Road 
(34.238928°N, 85.075805°W). 20 May 2010. H. Brooks. GMNH 
50920. A single adult found near a private residence. 

SISTRURUS MILIARIUS (Pygmy Rattlesnake). banks co.: 6.45 
km S of Alto, 1.00 km W of the intersection of Wynn Lake Road and 
Louden Ridge Road, just S of Louden Ridge Road (34.409320°N, 
83.571247°W). 30 August 2012. B. Hudson and Z. Seymour. 
GMNH 50899. A single adult female found coiled and basking on 
top of leaves in a mixed pine-hardwood forest.

STORERIA OCCIPITOMACULATA (Red-bellied Snake). Fan-
nin co.: 13.20 km NW of Suches, 0.45 km SW of the intersec-
tion of Rock Creek Road and Rivers End Trail (34.741573°N, 
84.151659°W). 14 June 2010. B. Hudson and T. Stratmann. Veri-
fied by Kenneth L. Krysko. FMNH 165472. A single adult found 
crossing a small gravel road on Blue Ridge Wildlife Management 
Area.
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Significant New Records of Amphibians and  
Reptiles from Georgia, USA

Distributional maps found in Amphibians and Reptiles of 
Georgia (Jensen et al. 2008), along with subsequent geographical 
distribution notes published in Herpetological Review, serve 
as essential references for county-level occurrence data for 
herpetofauna in Georgia. Collectively, these resources aid 
biologists by helping to identify distributional gaps for which to 
target survey efforts.  Herein we report newly documented county 

records for a variety of amphibian and reptile species in Georgia.  
All records below were verified by David Bechler (VSU), Nikole 
Castleberry (GMNH), David Laurencio (AUM), Lance McBrayer 
(GSU), and David Steen (SRSU), and datum used was WGS84. 
Standard English names follow Crother (2012). 

CAUDATA — SALAMANDERS

AMBYSTOMA OPACUM (Marbled Salamander). calhoun co.: 
7.8 km W Leary (31.488749°N, 84.595917°W). 18 October 2014. D. 
Stevenson. GMNH 50875. loWndes co.: Langdale Park, Valdosta 
(30.878524°N, 83.317114°W). 3 April 1998. J. Evans. VSU C0015. 
First Georgia record for the Suwannee River drainage. MuRRay 
co.: Conasauga Natural Area (34.845116°N, 84.848180°W). 12 
November 2013. N. Klaus and C. Muise. GMNH 50548.

AMBYSTOMA TALPOIDEUM (Mole Salamander). beRRien co.: 
St. Hwy. 168, 3.9 km W of jct. with St. Hwy. 135 (31.177228°N, 
83.125489°W). 28 February 1995. R. Moulis and G. Williamson. 
GSU 22356.

DESMOGNATHUS CONANTI (Spotted Dusky Salamander). 
glascock co.: Unnamed tributary of Joes Creek at St. Hwy. 102, 
1.8 km of Mitchell (33.22882°N, 82.68713°W). 14 May 2014. S. 
Graham, C. Kelehear, J. Jensen, and B. Edelbrock. SRSU 6638. 

EURYCEA CIRRIGERA (Southern Two-lined Salamander). 
Glascock Co.: Sphagnum seepage along Deep Creek downstream 
from Blankenship Pond on S side of Blankenship Mill Road 
(33.25627°N, 82.54572°W). 14 May 2014. S. Graham, C. Kelehear, 
J. Jensen, and B. Edelbrock. SRSU 6637.

EURYCEA GUTTOLINEATA (Three-lined Salamander). clay 
co.: Ravine along Ledbetter Branch, 1.6 km ESE of Ft. Gaines 
(31.59541°N, 85.04153°W). 14 May 2014. S. Graham and C. 
Kelehear. AUM AHAP-D 00839.

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). 
luMpkin co.: 8 km W Dahlonega (34.536929°N, 84.031054°W). 17 
September 2009. G. Gilbert. GMNH 50512. stephens co.: St. Hwy. 
184 at Tugaloo River (34.64407°N, 83.28468°W). 11 March 2014. A. 
Hall, C. Camp, M. Douglas, J. Hoffman, K. Norman, E. Rossignol, 
S. Thomas, and J. Whitmire. GMNH 50695.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). baRtoW 
co.: 1.0 km SW jct. of Pine Valley and Pleasant Valley roads  
(34.329335°N, 84.875640°W). 11 March 2014. J. Jensen, T. Patrick, 
and M. Medley. GMNH 50758.

PLETHODON GLUTINOSUS (Northern Slimy Salamander). 
cheRokee co.: S. Cherokee Lane (34.075512°N, 84.468509°W). 14 
April 2014. P. Higgins. GMNH 50877.
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PLETHODON GROBMANI (Southeastern Slimy Salaman-
der). lanieR co.: 2.1 km SW Stockton (30.932697°N, 83.021096°W). 
22 October 2013. D. Stevenson.  GMNH 50545. 

PSEUDOTRITON RUBER (Red Salamander). clay co.: Ravine 
along Ledbetter Branch, 1.6 km ESE of Ft. Gaines (31.59541°N, 
85.04153°W). 14 May 2014. S. Graham and C. Kelehear. AUM 
AHAP-D 00840.
 
SIREN INTERMEDIA (Lesser Siren). candleR co.: Canoochee 
River at Stillmore Highway, 5.4 km SE Stillmore (32.426030°N, 
82.161521°W). W. Vaigneur. 29 August 2014. GSU 25388.

STEREOCHILUS MARGINATUS (Many-lined Salamander). 
scReVen co.: Horse Creek at St. Hwy. 21, 12.5 km ESE Millen 
(32.793188°N, 81.815821°W). 7 April 1999. T. Foard. GSU 23869. 
Three large larvae found in pools of drying swamp.

ANURA — FROGS

GASTROPHRYNE CAROLINENSIS (Eastern Narrow-mouthed 
Toad). Clay Co.: Chorus recorded along Bluffton-Ft. Gaines Road 
(31.52889°N, 84.94924°W). 14 May 2014. S. Graham and C. Kele-
hear. AUM AHAP-C 0048.

HYLA AVIVOCA (Bird-voiced Treefrog). Clay Co.: Chorus re-
corded along Bagby Parkway at George T. Bagby State Park 
(31.66371°N, 85.05223°W). 13 May 2014. S. Graham and C. Kele-
hear. AUM AHAP-C 0045.

HYLA CHRYSOSCELIS (Cope’s Gray Treefrog). Clay Co.: Cho-
rus recorded along St. Hwy.  266, 2.2 km NNE of Ft. Gaines 
(31.62725°N, 85.03888°W). 13 May 2014. S. Graham and C. Kele-
hear. AUM AHAP-C 0046.

HYLA CINEREA (Green Treefrog). chattooga co.: Swamp off 
Everett Springs Road (34.528110°N, 85.116789°W). 31 May 
2014. P. Higgins. GMNH 50794. WhitField co.: Lakeshore Park 
(34.750814°N, 84.975696°W). 24 June 2014. K. Esters. GMNH 
50781.

HYLA SQUIRELLA (Squirrel Treefrog). Clay Co.: Chorus record-
ed along Bluffton-Ft. Gaines Road (31.52889°N, 84.94924°W). 14 
May 2014. S. Graham and C. Kelehear. AUM AHAP-C 0047.

LITHOBATES CAPITO (Gopher Frog). iRWin co.: 12.0 km SW 
Ocilla (31.52479°N, 83.347385°W). 31 May 2014. B. Schlimm and 
M. Moore. GMNH 50765.

LITHOBATES CATESBEIANUS (American Bullfrog). bRant-
ley co.: St. Hwy. 82, 0.1 km N CR 68, E 0.2 km (31.20126ºN, 
82.00816ºW). 9 March 2012. R. Horan III.  GMNH 50279, 50280.

LITHOBATES HECKSCHERI (River Frog): cook co.: Reed Bing-
ham State Park (31.176612°N, 83.538607°W). 7 December 2013. 
K. Stohlgren. GMNH 50670. 

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). caMden 
co.: 112 Azalea Court, Kingsland (30.791284°N, 81.651727°W). 13 
September 2013. E. Dealto. GMNH 50511. Multiple individuals of 
this invasive exotic were discovered at this site suggesting a likely 
established local population, the first for the state.

PSEUDACRIS CRUCIFER (Spring Peeper). bRantley co.: Jct. St. 
Hwy. 121 and Bay Road (31.16794ºN, 82.13242ºW). 9 March 2012. 
R. Horan III.  GMNH 50295, 50296.

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). Clay CO.: 
AOR Bluffton-Ft Gaines Road, 200 m NW of Huckleberry Creek 
(31.55408°N, 84.97495°W). 14 May 2014. S. Graham and C. Kele-
hear. AUM AHAP-D 00838.

TESTUDINES — TURTLES

APALONE FEROX (Florida Softshell). lauRens co.: Private resi-
dence on NeSmith Road, Dexter (32.396984°N, 83.082839°W). 6 
May 2014. T. Thomas. GMNH 50757.

APALONE SPINIFERA (Spiny Softshell). calhoun co.: 1.9 km 
NNW Arlington (31.455767°N, 84.732517°W). 2 July 2004. C. Craig. 
VSU TE0022. scReVen co.: 15.8 km NE Sylvania (32.810300°N, 
81.484418°W). 22 September 2013. J. Oguni and B. Boone. 
GMNH 50515. tReutlen co.: 13.3 km SW Soperton. Oconee River 
at St. Hwy 46 (32.295950°N, 82.697551°W). D. Stevenson. 24 Au-
gust 2014. GMNH 50788.

CHELYDRA SERPENTINA (Snapping Turtle). bRantley co.: St. 
Hwy. 82, 0.1 km N CR 68, E 0.2 km (31.20126ºN, 82.00816ºW). 
27 August 2011. R. Horan III. GMNH 50221. clay co.: U.S. Hwy. 
27 at Little Pachitla Creek (31.61711°N, 84.82995°W). 12 July 
2014. S. Graham. AUM AHAP-D 00845. echols co.: Statenville 
(30.701985°N, 83.027950°W). 6 July 2013. D. Stevenson. GMNH 
50533.

DEIROCHELYS RETICULARIA (Chicken Turtle). candleR co.: St. 
Hwy. 46 at the Canoochee River floodplain, 6.4 km WSW Metter 
(32.384371°N, 82.126027°W). 5 July 2014. W. Vaigneur. GMNH 
50789.

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). WalkeR 
co.: Hog Jowl Creek adjacent to Hog Jowl Road 2.8 km S of jct. 
with Captain Wood Road (34.683891°N, 85.408315°W). 10 April 
2014. J. Jensen and C. Camp. GMNH 50697.

KINOSTERNON BAURII (Striped Mud Turtle): WheeleR co.: 
Little Ocmulgee Lake, Little Ocmulgee State Park (32.088084°N, 
82.893400°W). June 2013. Photo of captive maintained by State 
Park staff.  GMNH 50666.

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). atkinson 
co.: 11.1 km S Willacoochee (31.240493°N, 83.039860°W). 19 
March 2014. K. Stohlgren. GMNH 50754.

PSEUDEMYS CONCINNA (River Cooter). Rabun co.: Lake 
Burton, Timpson Cove; 10.5 km WSW Clayton (34.878203°N, 
83.400953°W). 14 July 2014. C. Jenkins. GMNH50786. tooMbs 
co.: Old River Road 5.0 km W of U.S. Hwy 1 (31.976058°N, 
82.406225°W). 6 June 2014. M. Moore. GMNH 50783.

PSEUDEMYS FLORIDANA (Coastal Plain Cooter).  bRooks co.: 
16.6 km SE Quitman (30.676041°N, 83.441144°W). 26 June 2014.  
D. Stevenson. GMNH 50772.

STERNOTHERUS MINOR (Loggerhead Musk Turtle). candleR 
co.: Canoochee River at Stillmore Hwy., 5.4 km SE Stillmore 
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(32.426030°N, 82.161521°W). W. Vaigneur. 25 May 2014. GMNH 
50792. echols co.: Statenville (30.704383°N, 83.032489°W). 
1998. Valdosta State University Ichthyology Class. VSU TE0057. 
WheeleR co.: Little Ocmulgee State Park, Little Ocmulgee Lake 
(32.088084°N, 82.893400°W). June 2013. Photo of captive main-
tained by State Park staff. GMNH 50667.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). atkinson 
co.: 16.4 km SW Pearson (31.192514°N, 82.973532°W). 10 August 
2014. D. Stevenson and F. Snow. GSU 25355. Wayne co.: Penhol-
lway Creek at State Hwy 301, 12.1 km SSW Jesup (31.500825°N, 
81.913615°W). 11 September 2014. D. Stevenson. GSU 25367.

TERRAPENE CAROLINA (Eastern Box Turtle). candleR co.: Hwy. 
46 on the W side of Metter (32.396490°N, 82.077344°W). 12 May 
2014. W. Vaigneur. GMNH 50791.

TRACHEMYS SCRIPTA (Pond Slider). bRantley co.: St. Hwy. 
82, 0.2 km E of Brantley County High School (31.19640ºN, 
82.03311ºW). 10 March 2012. R. Horan III.  GMNH 50294. Ran-
dolph co.: CR 3 (31.82813°N, 84.64143°W). 03 May 2014. S. Gra-
ham, C. Kelehear, C. Guyer, B. Batistella, and S. Hermann. AUM 
AHAP-D 00846.

SQUAMATA — LIZARDS

ANOLIS CAROLINENSIS (Green Anole). iRWin co.: 13.6 km SW 
Ocilla (31.521994°N, 83.367475°W). 31 May 2014. B. Schlimm and 
M. Moore. GMNH 50764.

ANOLIS SAGREI (Brown Anole). thoMas co.: In front of The Plaza 
Restaurant on South Broad Street, Thomasville (30.835751°N, 
83.978407°W). 20 October 2014. J. Turner. GMNH 50881. Non-
native species.

ASPIDOSCELIS SEXLINEATA (Six-Lined Racerunner). CoLquitt 
co.: 4.5 km SE Doerun (31.2964356°N, 83.8779249°W). 14 April 
2014. K. Stohlgren. GMNH 50753. tiFt co.: Private tract south of 
Chula-Brookfield Road (31.5389294°N, 83.4648996°W). 27 June 
2013. B. Thesing. GMNH 50768.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko). 
calhoun co: Chickasawatchee Wildlife Management Area 
campground, 6.5 km ENE Leary (31.498384°N, 84.447135°W). 
Found in firewood pile. 19 November 2013. K. Stohlgren. GMNH 
50671. teRRell co.: 341 Stonewall St. SE, Dawson (31.770951°N, 
84.445517°W). 28 September 2013. N. McGhee. GMNH 50546.

OPHISAURUS ATTENUATUS (Slender Glass Lizard). tel-
FaiR co.: Orianne Society Indigo Snake Preserve (31.857214°N, 
82.830899°W). 16 June 2014. B. Schlimm. GMNH 50780.

PLESTIODON ANTHRACINUS (Coal Skink). tayloR co.: Fall Line 
Sandhills Wildlife Management Area, West Tract (32.560230°N, 
84.399777°W). 21 April 2014. B. Morrison. GMNH 50759.

PLESTIODON FASCIATUS (Common Five-lined Skink). JaspeR 
co.: Private residence on State Hwy. 16 E, Monticello (33.298980°N, 
83.662902°W). 22 August 2014. J. Jensen. GMNH50886. 

PLESTIODON INEXPECTATUS (Southeastern Five-lined 
Skink). talbot co.: Camping area at Big Lazer Creek WMA at jct. 

of Bunkham Road and River Road (32.78691°N, 84.42266°W). 05 
June 2014. S. Graham, C. Kelehear, B. Batistella. AUM AHAP-D 
00841.

SCELOPORUS UNDULATUS (Eastern Fence Lizard). echols co.: 
Woodpecker Route at Perch Creek (30.635230°N, 82.660863°W). 
29 March 2014. J. Oguni, M. King, A. King. GMNH 50892.

SCINCELLA LATERALIS (Little Brown Skink). iRWin co.: 13.6 km 
SW Ocilla (31.521994°N, 83.367475°W). 31 May 2014. B. Schlimm 
and M. Moore. GMNH 50766.

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). chattooga co.: 
Everett Springs Road (34.579204°N, 85.09064°W). 12 July 2014. P. 
Higgins. GMNH 50895. tayloR co.: Wesley Church Road 0.9 km 
from jct. with Jinks Road (32.604767°N, 84.357383°W). 7 May 
2014. R. Herrington. GMNH 50782.

AGKISTRODON PISCIVORUS (Cottonmouth). Johnson co.: 11.4 
km NW Wrightsville (32.729084°N, 82.719835°W). 15 July 2014. J. 
Sumner. GMNH 50790. 

CARPHOPHIS AMOENUS (Common Wormsnake). laMaR co.: 
St. Hwy. 18 W, Barnesville (33.051689°N, 84.186047°W). 13 April 
2014. C. Muise and D. Love. GMNH 50756.

CEMOPHORA COCCINEA (Scarletsnake). beRRien co.: 12.5 km 
SSW Willacoochee (31.232022°N, 83.076511°W). 16 June 2013. 
Kelsie Kincaid. GMNH 50755. bRantley co.: St. Hwy. 82, 0.1 km 
N CR 68, E 0.2 km (31.20126ºN, 82.00816ºW). 20 August 2011. R. 
Horan III.  GMNH 50167. Jenkins co.: Doyle Road (CR 6) 0.16 km 
SW of Beaverdam Creek (32.951425°N, 81.858218°W). 25 May 
1997. D. Holland and R. Legere. GSU 24028. lauRens co.: River-
bend Wildlife Management Area (32.465540°N, 82.815255°W). 9 
June 2014. D. Larson. GMNH 50784. loWndes co.: 14.6 km NW 
Valdosta (30.875093°N, 83.422990°W). 5 July 1998. D. Bechler. 
VSU SE0125. tattnall co.: 5.7 km SSW Glennville (31.890900°N, 
81.956200°W). 27 May 2014. D. Stevenson. GSU 25352. WheeleR 
co.: 13.6 km SE Alamo (32.043645°N, 82.700007°W). 12 May 2014. 
B. Schlimm. GMNH 50767.

COLUBER FLAGELLUM (Coachwhip). loWndes co.: 898 Long 
Pond Road, Lake Park (30.692959°N, 83.184372°W). 26 March 
2001. P. Futch. VSU SE0054. Wayne co.: 1.0 km NNE Mount Pleas-
ant (31.442290°N, 81.676451°W). 7 November 2013. D. Steven-
son. GMNH 50649.

CROTALUS HORRIDUS (Timber Rattlesnake). chattooga co.: 
Everett Springs Road (34.528490°N, 85.116822°W). 25 June 2012. 
P. Higgins. GMNH 50795.

DIADOPHIS PUNCTATUS (Ring-necked Snake). clay co.: CR 
9 at Kolomoki Creek (31.49881°N 84.97361°W). 14 May 2014. S. 
Graham and C. Kelehear. AUM AHAP-D 00842.

FARANCIA ABACURA (Red-bellied Mudsnake). candleR co.: St. 
Hwy. 46 on the W side of Metter (32.396490°N, 82.077344°W). 
12 May 2014. W. Vaigneur. GMNH 50861. dodge co.: Old Bethel 
Road bridge near Gresston (32.306145°N, 83.261773°W). 5 March 
2014. W. Huff. GMNH 50674.
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FARANCIA ERYTROGRAMMA (Rainbow Snake). SCREVEN CO.: 
24.3 km NNE Sylvania (32.938175°N, 81.504220°W). 19 July 2013. 
I. Deery. GMNH 50534.

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). 
heaRd co.: Private residence on South River Road, Franklin 
(33.265894°N, 85.097306°W). 11 October 2014. S. Hinely. GMNH 
50874. 
 
LAMPROPELTIS GETULA (Eastern Kingsnake). loWndes co.: 
Burma Road near airstrip, Moody Air Force Base (30.9535°N, 
83.1970°W). 15 June 1993. D. Stevenson. GMNH 49867. First re-
cord for county supported by a vouchered specimen. 

LAMPROPELTIS ELAPSOIDES (Scarlet Kingsnake). baRtoW 
co.: Holly Springs Road, 3.8 km SW of White (34.257633°N, 
84.717433°W). 7 September 2013. P. Higgins. GMNH 50770. Ex-
tends the known range of the species in Georgia ca. 56 km N of 
the previous northernmost occurrence.

MICRURUS FULVIUS (Harlequin Coralsnake). bulloch co.: 
3.7 km NNE Groveland (32.16454°N, 81.714289°W). 3 Novem-
ber 1985. R. Redmond and R. Sokal. GSU 2941. clinch co.: 3.2 
km W Homerville (31.029778°N, 82.779001°W). 2 October 
1982. W. Cribbs. VSU SE0178. loWndes co.: 18.4 km S Valdo-
sta (30.666625°N, 83.264197°W). 7 March 1997. M. Selph. VSU 
SE0176.

NERODIA ERYTHROGASTER (Plain-bellied Watersnake). 
chaRlton co.:  Stephen C. Foster State Park, 25.3 km NE Fargo 
(30.827100°N, 82.362592°W). 29 March 2014. J. Oguni, M. King, 
A. King. GMNH 50751. First Georgia record for the Okefenokee 
Swamp region. laMaR co.: Brent Road ca. 0.4 km W of Ramah 
Church Road (33.008106°N, 84.084414°W). 18 November 2013. 
C. Muise. GMNH 50559. tReutlen co.: Tributary to Ohoopee 
River at St. Hwy. 297, 0.32 km S of Ohoopee River (32.437786°N, 
82.383364°W). 7 September 1997. J. Blue, R. Moulis. GSU 24038.

NERODIA FLORIDANA (Florida Green Watersnake). chaRlton 
co.: Stephen C. Foster State Park, 24.8 km NE Fargo (30.82262°N, 
82.364930°W). 14 August 1970. J. Tanguay. GSU 7236.

NERODIA TAXISPILOTA (Brown Watersnake). pieRce co.: US 
Highway 84 at Satilla River (31.238820°N, 82.322850°W). 1 May 
1998. A. Safer. GSU 24075.

OPHEODRYS AESTIVUS (Rough Greensnake). bRantley co.: St. 
Hwy. 82, 10 m N County Road 68, (31.20045ºN, 82.0097ºW). 15 
March 2012. R. Horan III. GMNH 50285. loWndes co.: 14.8 km 
E Valdosta (30.830291°N, 83.124313°W). 21 May 1998. Valdo-
sta State University Herpetology Class. VSU SE0059. Macon co.: 
Bank of Flint River (32.369324°N, 84.030230°W). 12 April 2014. J. 
Jensen and R. King. GMNH 50769.

PANTHEROPHIS ALLEGHANIENSIS (Eastern Ratsnake). quit-
Man co.: DOR on St. Hwy. 39 (31.79694°N, 85.09251°W). 13 May 
2014. S. Graham and C. Kelehear. AUM AHAP-D 00843.

PANTHEROPHIS GUTTATUS (Cornsnake). Jones co.: Jct. Jarrell 
Plantation Road and St. Hwy. 16 (33.016583°N, 83.705229°W). 29 
April 2014. J. Jensen. GMNH 50771.

PITUOPHIS MELANOLEUCUS (Eastern Pinesnake). baRtoW co.: 
Etowah River near Kingston (34.196396°N, 84.975512°W). 11 May 
2014. C. Bell and R. Bell. GMNH 50760.

SISTRURUS MILIARIUS (Pigmy Rattlesnake). buRke co.: 7.1 km 
NW Girard (33.08427°N, 81.767961°W). 12 September 2012. I. 
Deery. GMNH 50517. loWndes co.: 6248 Upper New Bethel Road, 
Ray City (31.004081°N, 83.197465°W). 8 September 2002. T. Le. 
VSU SE0202. MuRRay co.: Near Coosawattee WMA (34.651928°N, 
84.761169°W). 30 October 2013. J. Spence. GMNH 50547.

STORERIA DEKAYI (DeKay’s Brownsnake). bleckley co.: 10.6 
km NW Cochran (32.428104°N, 83.455961°W). 22 April 2014. M. 
Moore. GMNH 50752. calhoun co: 6.4 km SE Leary (31.465393°N, 
84.451135°W). 20 November 2013. K. Stohlgren. GMNH 50672. 
stephens co.: Lake Russell WMA (34.535803°N, 83.383595°W). 1 
October 2013. D. Duff. GMNH 50513.

STORERIA OCCIPITOMACULATA (Red-bellied Snake). bRooks 
co.: 7.4 km E Quitman (30.790209°N, 83.484034°W). 4 Decem-
ber 1982. R. Howell. VSU SE0010. cheRokee co.: S. Cherokee Lane 
(34.075783°N, 84.468463°W). 15 September 2014. P. Higgins. 
GMNH 50973. Macon co.: DOR on Butler Mill Road (32.47476°N, 
84.10190°W). 02 May 2014. S. Graham and C. Kelehear. AUM 
AHAP-D 00844.

THAMNOPHIS SAURITUS (Eastern Ribbonsnake): coFFee co.: 
22.2 km SW Douglas (31.420912°N, 83.059196°W). 21 October 
2013. D. Kelly. GMNH 50668. decatuR co.: 15.3 km SW Bainbridge 
(30.8253773°N, 84.705981°W). 26 September 2013. D. Kelly. 
GMNH 50665. 

THAMNOPHIS SIRTALIS (Common Gartersnake). bRooks co.: 
10.9 km SSE Quitman (30.69737°N, 83.507472°W). 23 October 
2013. D. Stevenson. GMNH 50544. echols co.: Woodpecker Route 
4.2 km SW of jct. with St. Hwy. 94 (30.650106°N, 82.642513°W). 
29 March 2014. J. Oguni, M. King, A. King. GMNH 50893. lanieR 
co.: 6.0 km NE Lakeland (31.063231°N, 83.021917°W). 10 August 
2014. D. Stevenson. GSU 25356. seMinole co.: 29.8 km WSW Bain-
bridge (30.869664°N, 84.884431°W). 24 October 2013. D. Kelly. 
GMNH 50669. WheeleR co.: 4.5 km NE Lumber City (31.954435°N, 
82.643383°W). 28 October 2013. D. Stevenson. GMNH 50543. 

HALDEA STRIATULA (Rough Earthsnake). caMden co.: 2.2 km 
N Waverly (31.114140°N, 81.727893°W). 25 February 1998. R. 
Moulis and G. Williamson. GSU 24416. loWndes co.: Langdale 
Park, Valdosta (30.878524°N, 83.317114°W). 13 March 2006. D. 
Bechler. VSU SE0227.

VIRGINIA VALERIAE (Smooth Earthsnake). atkinson co.: 
10.8 km SSE Willacoochee; Live Oak Church Road (CR 36) 
(31.184550°N, 83.024675°W). 21 July 2014. K. Kincaid. GMNH 
50787. banks co.: Wilson Shoals Wildlife Management Area 
(34.41318°N, 83.58697°W). 17 May 2014. D. Duff. GMNH 50785. 
FRanklin co.: Near Tugaloo State Park Road, 3.0 km E Green-
leaf Drive jct. (34.49873°N, 83.06137°W). 12 September 2013. D. 
Booher. GMNH 50523. loWndes co.: Valdosta State University 
campus (30.848393°N, 83.288933°W). 28 October 2003. T. Pe-
ters. VSU SE0222. paulding co.: Fuller Road ca. 11 km SW Dallas 
(33.830061°N, 84.884642°W). 3 September 1994. M. Wallace and 
K. Fuller. GSU 24425. 
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New Distribution Records of Amphibians and  
Reptiles in West-Central Georgia, USA

The geographic region of Georgia known as the Piedmont 
Plateau has a diverse herpetofauna. Specimens of the following 
species were collected to increase the knowledge and accuracy of 
information with regard to their ranges and habitats. Coordinates 
are based on datum WGS 84. Specimens were collected under 
Georgia Department of Natural Resources Scientific Collections 
Permits (29-WJH-13-126) CN:25018 and (29-WJH-14-159) CN: 
25018, and Gordon State College Institutional Animal Care and 
Use Committee Protocols IACUC-002-2014 and IACUC-008-2014. 
All of the specimens described herein are fluid-preserved vouchers 
housed in the Gordon State College Collection of Vertebrates 
(GSC). Standard English names follow Crother (2012). 
 

CAUDATA  — SALAMANDERS

AMBYSTOMA OPACUM (Marbled Salamander). butts co.: Halls 
Bridge Road in Stark (33.346579°N, 83.905007°W). 11 April 2013. 
J. Strickland. Verified by Michael J. Bender. GSC 050. This species 
has been documented in five (Henry, Jasper, Monroe, Newton, and 
Spalding) of the six adjoining counties (Jensen et al. 2008). Sala-
mander was found alive beneath a rock in a flower bed. 

DESMOGNATHUS CONANTI (Spotted Dusky Salamander). butts 
co.: Halls Bridge Road in Stark (33.346324°N, 83.904854°W). 17 
April 2013. J. Strickland. Verified by John B. Jensen. GSC 052. This 
species has been documented in four (Jasper, Lamar, Monroe, 
and Newton) of the six adjoining counties (Jensen et al. 2008). 
Salamander was found alive underneath a rock in Caney Creek in 
the afternoon. henRy co.: Leguin Mill Road in Ola (33.379741°N, 
84.040813°W). 30 April 2014. J. Strickland. Verified by John B. Jen-
sen. GSC 069. This species has been documented in five (Butts, 
Clayton, DeKalb, Newton, and Rockdale) of the six adjoining 
counties (Jensen et al. 2008; this paper). Salamander was found 
alive underneath leaf litter on a sandbar. 

EURYCEA CHAMBERLAINI (Chamberlain’s Dwarf Salamander). 
pike co.: 1096 Day Road in Meansville (32.979112°N, 84.365559°W). 
26 March 2014. J. Strickland. Verified by John B. Jensen. GSC 062. 
This species has been documented in two (Lamar and Meriwether) 

of the four adjoining counties (Jensen et al. 2008, West and Hart-
man 2014). Salamander was found underneath a rotting log that 
was partially submerged in a marsh. 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). butts 
co.: Halls Bridge Road in Stark (33.346667°N, 83.904451°W). 8 
March 2014. J. Strickland. Verified by Michael J. Bender. GSC 061. 
This species has been documented in two (Jasper and Newton) 
of the six adjoining counties (Jensen et al. 2008). Salamander was 
found alive inside of a rotting log that was partially submerged in 
a marsh. 

PLETHODON GLUTINOSUS (Northern Slimy Salamander). 
butts co.: Halls Bridge Road in Stark (33.346516°N, 83.904718°W). 
18 April 2013. J. Strickland. Verified by Michael J. Bender. GSC 054. 
This species has been documented in four (Henry, Jasper, Lamar, 
and Monroe) of the six adjoining counties (Jensen et al. 2008; Jen-
sen et al. 2011). Salamander was found alive underneath a rotting 
log. 

PSEUDOTRITON RUBER (Red Salamander). butts co.: Halls 
Bridge Road in Stark (33.346662°N, 83.904455°W). 3 June 2013. J. 
Strickland. Verified by John B. Jensen. GSC 060. This species has 
been documented in 4 (Jasper, Lamar, Monroe, and Newton) of 
the six adjoining counties (Jensen et al. 2008). Salamander was 
found alive underneath a rotting log that was partially submerged 
in Caney Creek. 

ANURA  — FROGS

GASTROPHRYNE CAROLINENSIS (Eastern Narrow-mouthed 
Toad). butts co.: Halls Bridge Road in Stark (33.347060°N, 
83.904916°W). 5 August 2014. J. Strickland. Verified by Michael J. 
Bender. GSC 071. This species has been documented in four (Bibb, 
Henry, Jasper, and Newton) of the six adjoining counties (Jensen et 
al. 2008). Frog was found alive underneath a foam mat. 

HYLA CINEREA (Green Treefrog). butts co.: Halls Bridge Road 
in Stark (33.346783°N, 83.904555°W). 25 April 2014. J. Strickland. 
Verified by Michael J. Bender. GSC 068. This species has been 
documented in six (Henry, Jasper, Lamar, Monroe, Newton, and 
Spalding) of the six adjoining counties (Jensen et al. 2008). Frog 
was found alive on a tree limb overhanging Caney Creek. 

HYLA GRATIOSA (Barking Treefrog). butts co.: Halls Bridge 
Road in Stark (33.346780°N, 83.904551°W). 2 June 2015. J. Strick-
land. Verified by John B. Jensen. GSC 072. This species has been 
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documented in three (Jasper, Lamar, and Monroe) of the six ad-
joining counties (Jensen et al. 2008). Frog was found alive crossing 
a private drive during a thunderstorm. 

LITHOBATES SPHENOCEPHALUS (Southern Leopard 
Frog). pike co.: 1096 Day Road in Meansville (32.979112°N, 
84.365559°W). 26 March 2014. J. Strickland. Verified by Michael 
J. Bender. GSC 067. This species has been documented in three 
(Lamar, Meriwether, and Spalding) of the four adjoining counties 
(Jensen et al. 2008; Jensen et al. 2011). Frog was found alive by a 
rock in a small stream. 

PSEUDACRIS FERIARUM (Upland Chorus Frog). butts co.: 
Halls Bridge Road in Stark (33.346788°N, 83.904557°W). 21 May 
2013. J. Strickland. Verified by John B. Jensen. GSC 056. This spe-
cies has been documented in three (Jasper, Monroe, and New-
ton) of the six adjoining counties (Jensen et al. 2008). Frog was 
found alive atop a rotting log. 

SQUAMATA  — LIZARDS

PLESTIODON FASCIATUS (Common Five-lined Skink). butts 
co.: Halls Bridge Road in Stark (33.346519°N, 83.905592°W). 1 
June 2013. J. Strickland. Verified by Michael J. Bender. GSC 058. 
This species has been documented in three (Henry, Monroe, and 
Newton) of the six adjoining counties (Jensen et al. 2008). Skink 
was found alive atop a rock. 

SCINCELLA LATERALIS (Little Brown Skink). butts co.: Halls 
Bridge Road in Stark (33.346698°N, 83.905399°W). 1 June 2013. 
J. Strickland. Verified by Michael J. Bender. GSC 059. This species 
has been documented in five (Newton, Jasper, Henry, Lamar, and 
Monroe) of the six adjoining counties (Jensen et al. 2008; Jensen 
et al. 2011). Skink was found alive amongst leaf litter. 

SQUAMATA  — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). butts co.: Halls 
Bridge Road in Stark (33.343200°N, 83.902655°W). 28 April 2013. 
J. Strickland. Verified by Michael J. Bender. GSC 051. This spe-
cies has been documented in four (Jasper, Newton, Monroe, and 
Spalding) of the six adjoining counties (Jensen et al. 2008). Snake 
was found alive underneath a piece of tin roofing material. 

CEMOPHORA COCCINEA (Scarletsnake). butts co.: Halls 
Bridge Road in Stark (33.346994°N, 83.905436°W). 26 June 2013. 
J. Strickland. Verified by Michael J. Bender. GSC 057. This species 
has been documented in two (Lamar and Monroe) of the six ad-
joining counties (Jensen et al. 2008; Jensen et al. 2011). Snake was 
found alive underneath a rotting log.

DIADOPHIS PUNCTATUS (Ring-necked Snake). butts co.: Halls 
Bridge Road in Stark (33.346516°N, 83.904718°W). 16 May 2013. 
J. Strickland. Verified by Michael J. Bender. GSC 055. This species 
has been documented in four (Henry, Jasper, Monroe, and New-
ton) of the six adjoining counties (Jensen et al. 2008). Snake was 
found alive amongst leaf litter. 

VIRGINIA VALERIAE (Smooth Earthsnake). butts co.: Halls 
Bridge Road in Stark (33.346660°N, 83.904450°W). 8 April 2014. 
J. Strickland. Verified by Michael J. Bender. GSC 063. This species 
has been documented in three (Jasper, Henry, and Monroe) of 
the six adjoining counties (Jensen et al. 2008). Snake was found 
alive underneath a piece of plywood. 
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New County Records of Reptiles and Amphibians from  
State-Managed Properties in Illinois

The publication of The Amphibians and Reptiles of Illinois 
(Phillips et al. 1999) provided a widely available record of the 
known county-level distributions of herpetofauna in Illinois. 
Since its publication, multiple articles documenting new county 
records from the state have been published in Herpetological 
Review (e.g., Petzing et al. 2000, 2002, and 2007; Foster and 
Mullin 2007). 

As part of a study examining the ecological integrity of 
seasonal wetlands on state-managed properties in Illinois, 
we repeatedly sampled 240 wetlands over three years for the 
presence of amphibians and reptiles. The study resulted in 17 
new Illinois county records collected from 2010–2012 (Kessler et 
al 2013). Herein we report 19 specimens collected in 2013 and 
2014 that represent new county records in the state of Illinois as 
well as two vouchered specimens that were previously known 
only from photographs. All vouchered specimens listed are 
housed in the Illinois Natural History Survey (INHS) amphibian 
and reptile collection. 

County records were confirmed using the Illinois 
Herpetological Database at INHS, which contains records of 
Illinois amphibians and reptiles from 30 museum collections as 
well as a collection of photographs of unvouchered specimens 
and observations from herpetologists and state biologists, and 
by examining volumes of Herpetological Review published since 
Phillips et al. (1999). Coordinates are presented in decimal 
degrees using map datum WGS 84. Scientific and common 
names follow Crother (2012).

CAUDATA — SALAMANDERS

AMBYSTOMA TEXANUM (Small-mouthed Salamander). adaMs 
co.: Siloam Springs State Park, 16 km E of Liberty (39.88455°N, 
90.92078°W). 23 October 2013. A. R. Kuhns and C. A. Phillips. Ver-
ified by D. B. Wylie. INHS 23643. One of four young-of-year found 
under log in dry vernal wetland. bRoWn co.: Siloam Springs State 
Park- Buckhorn Unit; 11.8 km SW of Mount Sterling (39.90165°N, 
90.84560°W). 19 March 2014. E. J. Kessler and C. E. Cook. Verified 
by C. A. Phillips. INHS 23897. Captured in a minnow trap in an 
ephemeral wetland.

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). Mas-
sac co.: Sielbeck Forest State Natural Area; 8.1 km ENE of Joppa 
(37.22499°N, 88.75672°W). 7 February 2013. A. R. Kuhns, C. M. 
Rhoden, E. J. Kessler, and E. M. Wright. Verified by D. B. Wylie. 
INHS 22991. Captured in minnow trap in semi-permanent wet-
land.

NOTOPTHALMUS VIRIDESCENS (Eastern Newt). Massac co.: 
Fort Massac State Park; 3.0 km E of Metropolis (37.16076°N, 
88.69995°W). 22 May 2013. A. R. Kuhns, J. D. Folkerts, and A. 
K. Keigher. Verified by C. A. Phillips. INHS 23338. Captured in 
minnow trap in wetland. Randolph co.: Randolph County State 
Recreation Area; 7.0 km N of Chester (37.97963°N, 89.80649°W). 
12 March 2014. A. R. Kuhns, A. K. Keigher, and S. J. Gerstman. 
Verified by C. A. Phillips. INHS 23872. Captured in minnow trap 
placed in pond with submergent vegetation.

SIREN INTERMEDIA (Lesser Siren). JeFFeRson co.: Wayne Fitzger-
rell State Recreation Area; 7.1 km SE of Waltonville (38.16762°N, 
88.97731°W). 25 February 2014. A. R. Kuhns, E. J. Kessler, J. A. 
Crawford, and C. E. Cook. Verified by C. A. Phillips. INHS 23841. 
Adult found dead under ice in permanent pond. saline co.: Saline 
County Conservation Area; 5.1 km SW of Equality (37.69828°N, 
88.37889°W). 19 February 2014. A. R. Kuhns, J. P. Ross, A. K. 
Keigher, and C. A. Phillips. Verified by D. B. Wylie. INHS 23844. 
Adult caught in minnow trap in floodplain wetland.

ANURA — FROGS

ANAXYRUS AMERICANUS (American Toad). JeFFeRson co.: Rend 
Lake State Fish and Wildlife Area; 2.3 km S of Bonnie (38.18642°N, 
88.91930°W). 11 April 2014. E. J. Kessler and C. E. Cook. Verified 
by C. A. Phillips. INHS 23953.Captured in ephemeral wetland 
in woodlot near wildlife food plot. Massac co.: Mermet Lake 
State Fish and Wildlife Area; 9.9 km E of Karnak (37.27881°N, 
88.86499°W). 18 April 2013. E. J. Kessler, C. M. Rhoden, and C. 
A. Phillips. Verified by D. B. Wylie. INHS 23267. Adult caught in a 
pitfall trap near an ephemeral wetland. 
 
PSEUDACRIS CRUCIFER (Spring Peeper). adaMs co.: Siloam 
Springs State Park; 16 km E of Liberty (39.89251°N, 90.92080°W). 
20 March 2014. E. J. Kessler and C. E. Cook. Verified by C. A. Phil-
lips. INHS 23915. Chorusing in shallow wooded wetland.

ETHAN J. KESSLER*
Illinois Natural History Survey, Prairie Research Institute, 
University of Illinois, 1816 South Oak St., 
Champaign, Illinois 61820, USA
ANDREW R. KUHNS
Illinois Natural History Survey, Prairie Research Institute, 
University of Illinois, 1816 South Oak St., 
Champaign, Illinois 61820, USA
CODY M. RHODEN
Illinois Natural History Survey, Prairie Research Institute, 
University of Illinois, 1816 South Oak St., 
Champaign, Illinois 61820, USA
CHRIS A. PHILLIPS
Illinois Natural History Survey, Prairie Research Institute, 
University of Illinois, 1816 South Oak St., 
Champaign, Illinois 61820, USA
CASSANDRA E. COOK
Department of Biology, College of William and Mary, 
Williamsburg, Virginia 23187 USA
AMY K. KEIGHER
Illinois Natural History Survey, Prairie Research Institute, 
University of Illinois, 1816 South Oak St., 
Champaign, Illinois 61820, USA
JOHN A. CRAWFORD
National Great Rivers Research and Education Center, 
One Confluence Way, East Alton, Illinois 62024, USA

* Corresponding author: ekessle2@illinois.edu



Herpetological Review 46(4), 2015

604    GEOGRAPHIC DISTRIBUTION

LITHOBATES CLAMITANS (Green Frog). bRoWn co.: Siloam 
Springs State Park; 16.5 km E of Liberty (39.88979°N, 90.91503°W). 
24 October 2013. A. R. Kuhns and C. A. Phillips. Verified by D. B. 
Wylie. INHS 23639. Juvenile captured from small intermittent 
stream.

LITHOBATES PIPIENS (Northern Leopard Frog). peoRia co.: Ju-
bilee College State Park; 7.3 km ESE of Brimfield (40.81179°N, 
89.80737°W). 10 April 2013. E. J. Kessler, C. M. Rhoden, and J. D. 
Folkerts. Verified by C. A. Phillips. INHS 23254. Large chorus from 
created wetland.

TESTUDINES — TURTLES

CHELYDRA SERPENTINA (Snapping Turtle). FRanklin co.: Wayne 
Fitzgerrell State Recreation Area; 4.4 km WNW of Whittington 
(38.10999°N, 88.94483°W). 7 June 2013. E. J. Kessler, C. M. Rho-
den, and A. R. Kuhns. Verified by D. B. Wylie. INHS 23329. Juve-
nile caught in minnow trap in ephemeral wetland. Previously only 
known in the county from photo voucher.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). Johnson co.: 
Heron Pond-Wildcat Bluff Nature Preserve; 5.3 km SSW of Vienna 
(38.37358°N, 88.92725°W). 17 April 2013. C. A. Phillips, E. J. Kes-
sler, and C. M. Rhoden. Verified by D. B. Wylie. INHS 23302. Cara-
pace and plastron found at edge of cypress swamp. Juvenile (INHS 
23380) captured following day at Ferne Clyffe State Park (Johnson 
Co.). Previously only known in the county from photo voucher.

TRACHEMYS SCRIPTA (Pond Slider). FRanklin co.: Wayne 
Fitzgerrell State Recreation Area; 4.4 km WNW of Whittington 
(38.10999°N, 88.94483°W). 7 June 2013. E. J. Kessler, C. M. Rho-
den, and A. R. Kuhns. Verified by D. B. Wylie. INHS 23330. Juvenile 
caught in minnow trap in ephemeral wetland. 

SQUAMATA — LIZARDS

EUMECES FASCIATUS (Five-lined Skink). FRanklin co.: Wayne 
Fitzgerrell State Recreation Area; 3.6 km WNW of Whittington 
(38.09579°N, 88.94275°W). 4 June 2013. E. J. Kessler and C. M. Rho-
den. Verified by D. B. Wylie. INHS 23381. Adult found under log 
near ephemeral wetland.

EUMECES LATICEPS (Broad-headed Skink). Massac co.: Mermet 
Lake State Fish and Wildlife Area; 2.8 km S of Goreville (37.52967°N, 
88.97050°W). 21 May 2013. E. J. Kessler and C. M. Rhoden. Verified 
by D. B. Wylie. INHS 23336. One of three individuals captured at 
the site in the same week.

SCINCELLA LATERALIS (Little Brown Skink). cass co.: Jim Edgar 
Panther Creek State Fish and Wildlife Area; 4.2 km SE of Chandler-
ville (40.01703°N, 90.12729°W). 3 April 2013. E. J. Kessler and C. M. 
Rhoden. Verified by D. B. Wylie. INHS 23383. Adult captured in pit-
fall trap along drift fence array.

SQUAMATA — SNAKES

STORERIA DEKAYI (Dekay’s Brownsnake). JeFFeRson co.: Rend 
Lake State Fish and Wildlife Area; 6.4 km WNW of Ina (38.16559°N, 
88.97446°W). 20 June 2014. C. E. Cook, C. E. Butkus, and S. Her-
nandez. Verified by D. B. Wylie. INHS 24008. Adult captured near 
ephemeral wetland. Massac co.: Fort Massac State Park; 2.4 km 

NW of Brookport (37.13604°N, 88.65221°W). 17 April 2013. A. K. 
Keigher and J. D. Folkerts. Verified by D. B. Wylie. INHS 23399. 
Adult captured in funnel trap along drift fence array.

STORERIA OCCIPITOMACULATA (Red-bellied Snake). saline 
co.: Saline County State Fish and Wildlife Area; 5.5 km SW of 
Equality (37.69284°N, 88.37859°W). 2 April 2014. A. K. Keigher, S. 
J. Gerstman, and A. R. Kuhns. Verified by D. B. Wylie. INHS 23928. 
Adult captured in funnel trap along fence array.

Acknowledgments.—We thank the Illinois Department of Natural 
Resources (IDNR) land managers who granted us permission to con-
duct research in their parks and aided us in accessing wetlands on 
their properties. Thanks also go to the Illinois Natural History Survey 
Museum Collections Manager D. Wylie for cataloging and verifying 
specimens. Field work was supported by United States Environ-
mental Protection Agency Region 5 Wetlands Program Development 
Grant CD-00E00963, and an IDNR Wildlife Preservation Fund Grant 
14-033W. Fieldwork was conducted under permits from the Illinois 
Department of Natural Resources to work on state managed proper-
ties, collecting permits to C. A. Phillips and A. R. Kuhns and, when 
applicable, IDNR Endangered and Threatened Species Permit, 05-
11S. Field sampling was conducted under University of Illinois Insti-
tutional Animal Care and Use Committee Protocol 11203.

liteRatuRe cited

cRotheR, b. i. (ed.) 2012. Scientific and Standard English Names of 
Amphibians and Reptiles of North America North of Mexico, with 
Comments Regarding Confidence in our Understanding. 7th ed. 
SSAR Herpetol. Circ. 39:1–101.

FosteR, c. d., and s. J. Mullin. 2007. Updated and new amphibian and 
reptile records from Clark County, Illinois. Herpetol. Rev. 38:238–
239.

kessleR, e. J., a. R. kuhns, J. a. cRaWFoRd, c. a. phillips, e. M. WRight, 
W. J. b. anthonysaMy, t. l. eskeR, J. gillespie, l. J. JaCques, and r. s. 
saFFeR. 2013. New county records of reptiles and amphibians from 
state managed properties in east-central Illinois, USA. Herpetol. 
Rev. 44:286–288.

petzing, J. e., M. J. dReslik, c. a. phillips, c. d. sMith, a. R. kuhns, d. b. 
shepaRd, J. g. palis, e. o. Moll, d. J. olson, t. g. anton, d. MaugeR 
and b. kingsbuRy. 2000. New amphibian and reptile county records 
in Illinois. Herpetol. Rev. 31:189–194.

———, J. M. Mui, M. J. dReslik, a. R. kuhns, d. b. shepaRd, c. a. phil-
lips, J. k. tuckeR, J. k. WaRneR, d. MaugeR, t. g. anton, e. J. gittingeR, 
t. R. hunkapilleR, b.c. Jellen and R. J. cosgRiFF. 2007. Filling in the 
gaps II: new Illinois amphibian and reptile county records from 
2000–2005. Herpetol. Rev. 38:240–243.

———, ———, ———, c. a. phillips, d. b. shepaRd, J. a. cRaWFoRd, a. R. 
kuhns, M. J. MeyeR, t. g. anton, e. o. Moll, J. g. palis and d. MaugeR. 
2002. Filling in the gaps I: new county records for amphibians and 
reptiles in Illinois. Herpetol. Rev. 33:337–330.

———, c. a. phillips, M. J. dReslik, a. k. Wilson, M. RedMeR, t. g. an-
ton, d. MaugeR and M. J. blanFoRd.1998. New amphibian and reptile 
records in Illinois. Herpetol. Rev. 29:179–182.

phillips, c. a., e. o. Moll and R. a. bRandon. 1999. Field Guide to Am-
phibians and Reptiles of Illinois. Illinois Natural History Survey 
Manual 8:1–300.



Herpetological Review 46(4), 2015

GEOGRAPHIC DISTRIBUTION    605

Herpetological Review, 2015, 46(4), 605–607.
© 2015 by Society for the Study of Amphibians and Reptiles

New Distributional Records for the Herpetofauna of Texas
From a historical perspective, the state of Texas has been one 

of the most herpetologically diverse and traditionally sampled 
areas of the country. However, primarily due to collecting bias, 
several areas of Texas remain overlooked, particularly areas 
that lie outside of the Trans-Pecos region, and several species 
of herpetofauna tend to be largely unnoticed as well. Here 
we report on new county records that serve as either range 
extensions or that function as the “filling in” of distributional 
gaps for numerous species of amphibians and reptiles in several 
counties of Texas. 

Although the majority of these records have been recorded 
within the past several years, many of these observations are of 
specimens that were discovered, journaled, and photographed 
without recognition of their significance. Therefore, many of the 
observations reported herein go back to the latter part of last 
century. 

From 1986 to present, fieldwork has been conducted in the 
following 18 counties: Borden, Crane, Crockett, Ector, Gaines, 
Garza, Glasscock, Hale, Hockley, Irion, Midland, Runnels, 
Schleicher, Scurry, Sterling, Sutton, Taylor, and Upton. Voucher 
specimens or photographs were deposited into the Biodiversity 
Collections (formerly the Texas Natural History Collections) 
at The University of Texas at Austin (TNHC) and all vouchers 
were verified by Travis J. LaDuc. Coordinates and elevations of 
observation sites were taken with a GPS device using map datum 
WGS 84.

A total of 66 records comprised of 47 species of amphibians 
and reptiles are reported for the first time in the counties listed 
above. The new county records are listed below. Standard English 
names follow Crother (2012).

CAUDATA — SALAMANDERS

AMBYSTOMA MAVORTIUM (Western Tiger Salamander). boR-
den co.: Gail, 0.48 air mi N on RM 669 (32.77738°N, 101.44652°W), 
2529 ft elev. 20 June 2009. T. M. Dimler. TNHC 89529. Fills distri-
butional gap.

ANURA— FROGS

ANAXYRUS COGNATUS (Great Plains Toad). scuRRy co.: Snyder, 
7.56 air mi WSW on private ranch (32.69028°N, 101.04617°W), 
2292 ft elev. May 1991. M. S. Price. TNHC 92932, photo voucher. 
Extends distributional record.

ANAXYRUS DEBILIS DEBILIS (Eastern Chihuahuan Green 
Toad). scuRRy co.: Snyder, 7.56 air mi WSW on private ranch 
(32.69028°N, 101.04617°W), 2292 ft elev. May 1991. M. S. Price. 
TNHC 92933, photo voucher. Fills distributional gap.

ANAXYRUS PUNCTATUS (Red-spotted Toad). scuRRy co.: Snyder, 
7.56 air mi WSW on private ranch (32.69028°N, 101.04617°W), 
2292 ft elev. May 1991. M. S. Price. TNHC 92934, photo voucher. 
Fills distributional gap.

ANAXYRUS SPECIOSUS (Texas Toad). boRden co.: Gail, 9.79 air 
mi NNE on private ranch (32.91113°N, 101.42322°W), 2534 ft elev. 
9 May 2009. T. M. Dimler. TNHC 84916. Fills distributional gap.

ELEUTHERODACTYLUS MARNOCKII (Cliff Chirping Frog). 
cRockett co.: Ozona, 32.37 air mi SW on RM 2083 (30.32592°N, 
101.52662°W). 1915 ft elev. 14 June 2015. M. S. Price, N. M. Price, 
and S. G. Price. TNHC 95430, photo voucher. Fills distributional gap.

GASTROPHRYNE OLIVACEA (Western Narrow-mouthed Toad). 
boRden co.: Gail, 5.28 air mi W on private ranch (32.75718°N, 
101.53513°W), 2603 ft elev. 12 October 2012. T. M. Dimler. TNHC 
89542. Fills distributional gap. Midland co.: Midland, 3.41 air mi 
SW on the premises of the I-20 Wildlife Preserve (31.96345°N, 
102.12018°W), 2803 ft elev. 1 June 2015. M. S. Price N. R. Price, 
and K. Conder. TNHC 95431, photo voucher. Fills distribution-
al gap. scuRRy co.: Snyder, 2.50 air mi SE on private residence 
(32.69872°N, 100.88120°W), 2355 ft elev. June 1994. M. S. Price. 
TNHC 92925, photo voucher. Fills distributional gap. steRling 
co.: Sterling City, 16.91 air mi SSE on RM 2034 (31.59654°N, 
100.92406°W), 2397 ft elev. 20 April 2012. M. S. Price and N. M. 
Price. TNHC 89541. Fills distributional gap.

LITHOBATES CATESBEIANUS (American Bullfrog). Midland 
co.: Midland, 3.43 air mi SW on the premises of the I-20 Wildlife 
Preserve (31.96413°N, 102.12131°W), 2812 ft elev. 24 June 2014. 
M. S. Price and T. M. Dimler. TNHC 95432, photo voucher. Fills 
distributional gap.

PSEUDACRIS CLARKII (Spotted Chorus Frog). scuRRy co.: Sny-
der, 13.62 air mi ENE on RM 1614 (32.73937°N, 100.68519°W), 
2181 ft elev. August 1992. M. S. Price. TNHC 92922, photo vouch-
er. Fills distributional gap.

SCAPHIOPUS COUCHII (Couch’s Spadefoot). boRden co.: Gail, 
13.2 air mi S on Willow Valley Road (32.56336°N, 101.39130°W), 
2357 ft elev. 12 October 2009. T. M. Dimler. TNHC 89753. Fills dis-
tributional gap. scuRRy co.: Snyder, 7.56 air mi WSW on private 
ranch (32.69028°N, 101.04617°W), 2292 ft elev. May 1991. M. S. 
Price. TNHC 92935, photo voucher. Fills distributional gap.

TESTUDINES — TURTLES

APALONE SPINIFERA GUADALUPENSIS (Guadalupe Spiny 
Soft-shelled Turtle). scuRRy co.: Snyder, 0.20 air mi SW along 
Deep Creek (32.71593°N, 100.92005°W), 2294 ft elev. May 1991. 
M. S. Price. TNHC 92919, photo voucher. Fills distributional gap.

APALONE SPINIFERA GUADALUPENSIS (Guadalupe Spiny 
Soft-shelled Turtle). steRling co.: Sterling City, 3.33 air mi SE in 
North Concho River (31.80288°N, 100.94389°W), 2198 ft elev. 18 
June 2015. M. S. Price. TNHC 95424. Fills distributional gap.

MICHAEL S. PRICE
Wild About Texas, 3932 Ransom Road,
San Angelo, Texas 76903, USA; e-mail: wildabouttexas@gmail.com
TRAVIS M. DIMLER
West Texas Herpetological Society, P.O. Box 411,
Gail, Texas 79738, USA; e-mail: travisdimler@sbcglobal.net
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GRAPTEMYS VERSA (Texas Map Turtle). steRling co.: Ster-
ling City, 3.33 air mi SE in North Concho River (31.80288°N, 
100.94389°W), 2198 ft elev. 5 May 2010. M. S. Price. TNHC 92937, 
photo voucher. Extends distributional record.

KINOSTERNON FLAVESCENS (Yellow Mud Turtle). cRockett 
co.: Ozona, 24.01 air mi N on SH 163 (31.04931°N, 101.16528°W), 
2661 ft elev. 13 May 2009. M. S. Price. TNHC 92910, photo vouch-
er. Fills distributional gap.

PSEUDEMYS TEXANA (Texas River Cooter). steRling co.: Ster-
ling City, 3.33 air mi SE in North Concho River (31.80288°N, 
100.94389°W), 2198 ft elev. 20 April 2013. M. S. Price. TNHC 
95429, photo voucher. Fills distributional gap.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). steR-
ling co.: Sterling City, 3.33 air mi SE in North Concho River 
(31.80288°N, 100.94389°W), 2198 ft elev. 5 May 2010. M. S. Price. 
TNHC 92946, photo voucher. Extends distributional record.

TERREPENE ORNATA ORNATA (Ornate Box Turtle). up-
ton co.: McCamey, 19.30 air mi NNW on SH 329 (31.40741°N, 
102.28381°W), 2610 ft elev. June 1997. M. S. Price and D. B. 
Wuerch. TNHC 92942, photo voucher. Fills distributional gap.

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). steR-
ling co.: Sterling City, 3.33 air mi SE in North Concho River 
(31.80288°N, 100.94389°W), 2198 ft elev. 5 May 2010. M. S. Price. 
TNHC 92938, photo voucher. Fills distributional gap. 

SQUAMATA — LIZARDS

ASPIDOSCELIS SEXLINEATA VIRIDIS (Prairie Racerun-
ner). scuRRy co.: Snyder, 0.53 air mi SW at private residence 
(32.71478°N, 100.92600°W), 2320 ft elev. April 1993. M. S. Price. 
TNHC 92920, photo voucher. Fills distributional gap.

ASPIDOSCELIS TESSELATA (Common Checkered Whiptail). 
Midland co.: Midland, 3.62 air mi SW on the premises of the 
I-20 Wildlife Preserve (31.96178°N, 102.12337°W), 2826 ft elev. 
25 April 2014. M. S. Price and B. Williams. TNHC 95422. Extends 
distributional record.

HOLBROOKIA MACULATA MACULATA (Great Plains Earless 
Lizard). scuRRy co.: Hermleigh, 4.82 SW on CR 4146 (32.57274°N, 
100.79597°W), 2332 ft elev. April 1993. M. S. Price. TNHC 92930, 
photo voucher. Fills distributional gap.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko). 
Midland co.: Midland, 3.18 air mi SW on the premises of the I-20 
Wildlife Preserve (31.96607°N, 102.11764°W), 2815 ft elev. 18 
April 2015. M. S. Price, N. M. Price, T. M. Dimler, and H. McMillan. 
TNHC 95423. Extends distributional record. steRling co.: Sterling 
City, on Dairy Queen building (31.83588°N, 100.98355°W), 2284 
ft elev. 16 October 2012. M. S. Price. TNHC 89546. Extends distri-
butional record. sutton co.: Sonora, Jct. of IH-10 & U.S. Hwy. 277 
(30.58036°N, 100.64621°W), 2138 ft elev. 19 May 2011. M. S. Price 
and N. M. Price. TNHC 89547. Fills distributional gap.

PLESTIODON OBSOLETUS (Great Plains Skink). Midland co.: 
Midland, 3.43 air mi SW on the premises of the I-20 Wildlife Pre-
serve (31.96482°N, 102.12223°W), 2810 ft elev. 9 September 2010. 

M. S. Price and N. Knowles. TNHC 95428, photo voucher. Fills dis-
tributional gap.

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX LATICINCTUS (Broad-banded 
Copperhead). Runnels co.: Paint Rock, 12.68 air mi E (31.49230°N, 
99.70584°W), 1566 ft elev. May 2002. M. S. Price and R.L. Dearth. 
TNHC 89748. Extends distributional range.

ARIZONA ELEGANS ELEGANS (Kansas Glossy Snake). scuR-
Ry co.: Snyder, 7.10 air mi S on Round Top Road (32.61551°N, 
100.91970°W), 2267 ft elev. May 2004. M. S. Price. TNHC 92929, 
photo voucher. Fills distributional gap.

COLUBER CONSTRICTOR FLAVIVENTRIS (Eastern Yellow-bel-
lied Racer). boRden co.: Gail, 4.49 air mi WSW on private ranch 
(32.76017°N, 101.52193°W), 2559 ft elev. 18 July 2012. T. M. Dimler. 
TNHC 92906, photo voucher. Extends distributional range.

CROTALUS LEPIDUS LEPIDUS (Mottled Rock Rattlesnake). 
schleicheR co.: Eldorado, 15.37 air mi SW on RM 2129 (30.74197°N, 
100.81969°W), 2382 ft elev. 8 April 2009. M. S. Price and N. M. Price. 
TNHC 84918. Extends distributional range.

CROTALUS VIRIDIS (Prairie Rattlesnake). scuRRy co.: Hermleigh, 
5.41 air mi SSW on CR 4136 (32.55796°N, 100.77467°W), 2352 ft 
elev. 14 October 2011. M. S. Price. TNHC 89750. Fills distributional 
gap.

DIADOPHIS PUNCTATUS REGALIS (Regal Ring-necked Snake). 
boRden co.: Gail, 4.68 air mi WNW on private ranch (32.78703°N, 
101.52444°W), 2639 ft elev. 19 October 2012. T. M. Dimler. TNHC 
89745. Fills distributional gap. scuRRy co.: Hermleigh, 5.67 air mi 
WNW on private ranch (32.55937°N, 100.79331°W), 2356 ft elev. 
May 1991. M. S. Price. TNHC 92931, photo voucher. Fills distribu-
tional gap.

DRYMARCHON MELANURUS (Central American Indigo Snake). 
sutton co.: 0.70 air mi SE of IH-10 & U.S. Hwy. 277 (corner of Water 
& Pecan St. in Sonora) (30.56933°N, 100.64261°W), 2118 ft elev. 19 
September 2009. M. S. Price and M. H. Humphrey. TNHC 84899. 
Extends distributional range. 

GYALOPION CANUM (Chihuahuan Hook-nosed Snake). Mid-
land co.: Midland, 11.94 air mi SE on SCR 1160 (31.84537°N, 
101.98024°W), 2691 ft elev. 24 June 2014. M. S. Price and A. Bar-
entse. TNHC 95421 Fills distributional gap. upton co.: McCamey, 
9.7 air mi NNE on private ranch (31.26706°N, 102.17448°W), 2819 
ft elev. October 1996. M. S. Price and D. B. Wuerch. TNHC 92943, 
photo voucher. Extends distributional range. 

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). 
boRden co.: Gail, 11.89 air mi NE on private ranch (32.91631°N, 
101.3366°W), 2654 ft elev. 22 September 2004. T. M. Dimler. TNHC 
92907, photo voucher. Extends distributional record. schleicheR 
co.: Eldorado, 9.49 air mi E on US 190 (30.87105°N, 100.44167°W), 
2303 ft elev. 30 June 2010. M. S. Price and B. Vanecek. TNHC 92918, 
photo voucher. Extends distributional record.

HYPSIGLENA JANI (Chihuahuan Nightsnake). Midland co.: Mid-
land, 6.96 air mi SSW on SCR 1210 (31.89644°N, 102.08528°W), 
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2743 ft elev. 24 June 2014. M. S. Price and A. Barentse. Fills distri-
butional gap. scuRRy co.: Snyder, 2.46 air mi SE on Brick Plant Road 
(32.69548°N, 100.88486°W), 2292 ft elev. June 1992. M. S. Price. 
TNHC 92924, photo voucher. Fills distributional gap. upton co.: 
Rankin, 13.54 air mi NW on SH 329 (31.33071°N, 102.12911°W), 
2785 ft elev. June 1997. M. S. Price and D. B. Wuerch. TNHC 92940, 
photo voucher. Fills distributional gap.

LAMPROPELTIS ALTERNA (Gray-banded Kingsnake). upton 
co.: McCamey, 11.08 air mi NE on private ranch (31.28823°N, 
102.17560°W), 3030 ft elev. May 1995. M. S. Price and D. B. Wuerch. 
TNHC 95426, photo voucher. Extends distributional range.

LAMPROPELTIS GETULA SPLENDIDA (Desert Kingsnake). 
upton co.: McCamey, 19.31 air mi NNW on SH 329 (31.40625°N, 
102.29046°W), 2607 ft elev. June 1997. M. S. Price and D. B. Wuerch. 
TNHC 92941, photo voucher. Fills distributional gap.

LAMPROPELTIS TRIANGULUM (Milksnake). ectoR co.: Penwell, 
2.78 air mi SSE on RM 1601 (31.70203°N, 102.57582°W), 2879 ft elev. 
May 1997. M. S. Price and M. Adcox. TNHC 92911, photo voucher. 
Fills distributional gap. gaines co.: Seminole, 19.76 air mi SW on 
CR 324 (32.55763°N, 102.92518°W), 3418 ft elev. August 2004. M. 
S. Price and M. Webb. TNHC 92912, photo voucher. Fills distribu-
tional gap. gaRza co.: Post, 12.91 air mi SW on CR 308 (33.06578°N, 
101.54392°W), 2844 ft elev. May 1998. M. S. Price and T. Reagan. 
TNHC 92913, photo voucher. Fills distributional gap. hockley co.: 
Sundown, 4.62 air mi SE on SH 41 (33.40673°N, 102.43520°W), 3491 
ft elev. April 1998. M. S. Price and K. Howard. TNHC 92915, photo 
voucher. Fills distributional gap. tayloR co.: Hamby, just west on 
private residence (32.51846°N, 99.63183°W), 1735 ft elev. May 1991. 
B. Baldwin. TNHC 92939, photo voucher. Fills distributional gap.

MASTICOPHIS TAENIATUS GIRARDI (Central Texas Whipsnake). 
upton co.: McCamey, 9.7 air mi NNE on private ranch (31.26706°N, 
102.17448°W), 2819 ft elev. October 1996. M. S. Price and D. B. 
Wuerch. TNHC 92944, photo voucher. Extends distributional range.

NERODIA RHOMBIFER (Diamond-backed Watersnake). steRling 
co.: Sterling City, 3.33 air mi SE in North Concho River (31.80288°N, 
100.94389°W), 2198 ft elev. 5 May 2010. M. S. Price and N. M. Price. 
TNHC 89752. Extends distributional record.

PANTHEROPHIS EMORYI (Great Plains Ratsnake). scuRRy co.: 
Dunn, 1.33 air mi NW on RM 1606 (32.57362°N, 100.90688°W), 
2184 ft elev. April 1993. M. S. Price. TNHC 92926, photo voucher. 
Fills distributional gap.

PITUOPHIS CATENIFER SAYI (Bullsnake). upton co.: McCamey, 
9.7 air mi NNE on private ranch (31.26706°N, 102.17448°W), 2819 
ft elev. October 1996. M. S. Price and D. B. Wuerch. TNHC 92945, 
photo voucher. Extends distributional range.

REGINA GRAHAMII (Graham’s Crayfish Snake). scuRRy co.: Sny-
der, 2.47 air mi S on the premises of Western Texas College Golf 
Course (32.68208°N, 100.91808°W), 2304 ft elev. October 1986. M. 
S. Price. TNHC 92936, photo voucher. Fills distributional gap.

SISTRURUS CATENATUS (Massasauga). boRden co.: Gail, 18.26 
air mi SE on RM 1785 (32.55636°N, 101.26105°W), 2317 ft elev. 5 
September 2010. T. M. Dimler. TNHC 89754. Fills distributional 
gap. cRane co.: Crane, 14.70 air mi NW on RM 1233 (31.50763°N, 

102.56322°W), 2679 ft elev. 7 October 2008. M. S. Price and M. 
Webb. TNHC 92909, photo voucher. Fills distributional gap. 
glasscock co.: Garden City, 3.45 air mi SSE on County Road 270 
(31.81828°N, 101.45742 °W), 2587 ft elev. 2 July 2009. M. S. Price. 
TNHC 84934. Fills distributional gap. scuRRy co.: Snyder, 10.7 air 
mi W on CR 370 (32.72388°N, 101.10137°W), 2423 ft elev. April 
1991. M. S. Price. TNHC 92928, photo voucher. Fills distributional 
gap.

SONORA SEMIANNULATA (Variable Groundsnake). steRling 
co.: Sterling City, 16.91 air mi SSE on RM 2034 (31.57941°N, 
100.92093°W), 2460 ft elev. 10 April 2009. M. S. Price. TNHC 84901. 
Fills distributional gap.

TANTILLA CUCULLATA (Trans-Pecos Black-headed Snake). 
cRockett co.: Ozona, 29.32 air mi SW on RM 2083 (30.35988°N, 
101.49351°W), 1914 ft elev. 20 May 2009. M. S. Price and S. 
Gelsomino. TNHC 95427, photo voucher. Extends distributional 
record.

TANTILLA GRACILIS (Flat-headed Snake). steRling co.: Sterling 
City, 19.02 air mi SSE on RM 2034 (31.56498°N, 100.92743°W), 2402 
ft elev. 9 April 2009. M. S. Price. TNHC 84902. Extends distributional 
record.

TANTILLA HOBARTSMITHI (Smith’s Black-headed Snake). 
steRling co.: Sterling City, 18.30 air mi SSE on RM 2034 (31.57941°N, 
100.92093°W), 2460 ft elev. 9 April 2009. M. S. Price. TNHC 84917. 
Extends distributional record.

TANTILLA NIGRICEPS (Plains Black-headed Snake). steRling co.: 
Sterling City, 3.4 air mi SE on RM 2034 (31.81718°N, 100.93689°W), 
2292 ft elev. 9 April 2009. M. S. Price. TNHC 84903. Fills distribu-
tional gap.

THAMNOPHIS PROXIMUS (Western Ribbonsnake). scuRRy co.: 
Snyder, 13.62 air mi ENE on RM 1614 (32.73937°N, 100.68519°W), 
2181 ft elev. July 1994. M. S. Price. TNHC 92923, photo voucher. 
Fills distributional gap.
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New County Records of Reptiles from the Suwannee  
River, Florida, USA

These records were collected during a turtle study from July 
2011 through December 2013 in the Suwannee River, Florida. 
The Suwannee River serves as the boundary between counties, 
and we considered a capture as a new county record (Krysko 
et al. 2011) only if it came from the correct side of the river. 
Many counties along the Suwannee River are rural, potentially 
explaining why many of these new records represent common 
species. Trachemys scripta elegans, which is not native to Florida, 
appears to be distributed throughout the entire Suwannee River in 
Florida and is apparently reproducing. A large female captured in 
Gilchrist County (UF 174471) laid an egg soon after capture. This 
is of concern because this non-native subspecies can intergrade 
with native T. s. scripta. We removed all captured T. s. elegans from 
the wild. Records were verified by Kenneth L. Krysko, and digital 
photographic vouchers were deposited in the Florida Museum of 
Natural History (UF). Geocoordinates are based on datum WGS 
84. Standard English names follow Crother (2012).

TESTUDINES — TURTLES

APALONE FEROX (Florida Softshell). haMilton co.: Suwannee 
River, near White Springs 150 m upstream from CR 136 bridge 
(30.326677°N, 82.760333°W). 23 March 2012. T. Thomas, K. Enge, 
and E. Suarez. UF 174417. Captured in a hoop net.

CHELYDRA SERPENTINA (Snapping Turtle). gilchRist co.: 
Suwannee River, 50 m from Sun Spring’s head (29.704621°N, 
82.933554°W). 2 May 2012. T. Thomas and E. Suarez. UF 174418. 
Captured by hand.

KINOSTERNON BAURII (Striped Mud Turtle). Madison co.: 
Suwannee River, ~ 5.5 km downstream from I-10 bridge 
(30.327343°N, 83.211448°W). 17 October 2012. T. Thomas and E. 
Suarez. UF 174464. Captured by hand along bank. suWannee co.: 
boat ramp at the Spirit of the Suwannee Music Park (30.405882°N, 
82.949105°W). 15 June 2012. T. Thomas and E. Suarez. UF 174465. 
Hand captured in a flooded ditch along dirt road.

MACROCHELYS SUWANNIENSIS (Suwannee Alligator Snap-
ping Turtle). Madison co.: Suwannee River, ~ 8.5 km downstream 
from I-10 bridge (30.305378°N, 83.218073°W). 17 October 2012. 
T. Thomas and E. Suarez. UF 174466. Captured in a hoop net. 
gilchRist co.: Suwannee River, ~ 3.1 km upstream from CR 340 
(29.81564°N, 82.931430°W). 7 April 2012. T. Thomas and E. Suarez. 
UF 169563. Captured in a hoop net.

PSEUDEMYS SUWANNIENSIS (Suwannee Cooter). haMil-
ton co.: Suwannee River, ~ 3.8 km upstream from CR 6 bridge 
(30.529023°N, 82.727748°W). 11 June 2013. Basking along the 
bank. T. Thomas and K. Enge. UF 174468. Madison co.: Suwan-
nee River, ~ 8.5 km downstream from I-10 bridge (30.305378°N, 
83.218073°W). 16 March 2012. Captured in a hoop net. T. Thomas 
and E. Suarez. UF 174470.

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). dixie co.: 
Suwannee River, near the town of Suwannee, 700 m upstream 
from the mouth of Demory Creek (29.322880°N, 83.131272°W). 
12 July 2012. T. Thomas and E. Suarez. UF 174471. Captured in 
a hoop net. haMilton co.: Suwannee River, near White Springs 
downstream from canoe launch at Stephen Foster Folk Culture 
Center State Park (30.329784°N, 82.761116°W). 13 November 
2012. T. Thomas, Natalie Lamneck, and Michael Ruccolo. UF 
174473. Captured in a hoop net. laFayette co.: Suwannee River, 
~ 600 m downstream from Dowling Park boat ramp at CR 250 
(30.239757°N, 83.253223°W). 10 May 2012. T. Thomas and E. Su-
arez. UF 174474. Captured in a hoop net.

SQUAMATA — SNAKES

NERODIA TAXISPILOTA (Brown Watersnake). Madison co.: Su-
wannee River, near flooded spring 6.5 km upstream from boat 
ramp at CR 250 (30.276452°N, 83.235968°W). 15 September 2012. 
T. Thomas and E. Suarez. UF 174477. 

THAMNOPHIS SIRTALIS (Common Gartersnake). suWan-
nee co.: Suwannee River, near Branford in a floodplain spring 
(29.934272°N, 82.920730°W). 28 August 2013. E. Suarez. UF 
174478.

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). Madi-
son co.: Suwannee River, ~ 6 km downstream from I-10 bridge 
(30.303183°N, 83.223343°W). 26 September 2012. T. Thomas, K. 
Enge, and E. Suarez. UF 174479. Captured in a hoop net.
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CAUDATA — SALAMANDERS

EURYCEA LUCIFUGA (Cave Salamander). PREDATION. Spe-
cific predator species have apparently not been reported for Eu-
rycea lucifuga (Juterbock 2005. In M. J. Lannoo [ed.], Amphib-
ian Declines: The Conservation Status of United States Species, 
pp. 750–753. University of California Press, Berkeley, California). 
Hutchison (1958. Ecol. Monogr. 28:1–20) speculated that Diado-
phis punctatus (Ring-necked Snake) may be an important preda-
tor of E. lucifuga because he observed these snakes at the open-
ings of salamander-rich caves. Diadophis punctatus is known to 
prey upon salamanders (e.g., Blanchard et al. 1979. J. Herpetol. 
13:377–402). On 09 July 2015 we observed a Cave Salamander 
hanging by its head that appeared stuck in a rock crevice with-
in the twilight zone of Screech Owl Cave on Pigeon Mountain, 
Walker Co., Georgia, USA (ca. 34.6650°N, 85.3635°W; WGS 84). 
Upon lifting the salamander we observed a D. punctatus grasp-
ing the head of the salamander. As part of an on-going effort 
to monitor salamanders using caves in northwestern Georgia 
(Camp and Jensen 2007. Copeia 2007:594–604; Camp et al. 2014. 
Can. J. Zool. 92:119–127) we have seen D. punctatus on several 
occasions within twilight zones of caves. However, it is unclear 
whether this species of snake actively forages for salamanders 
within this habitat or if the observed incident represents a rare, 
coincidental event.

CARLOS D. CAMP, Piedmont College, Department of Biology, PO Box 
10, Demorest, Georgia 30535, USA (e-mail: ccamp@piedmont.edu); JOHN 
B. JENSEN (e-mail: John.Jensen@dnr.ga.gov), Georgia Department of 
Natural Resources, Nongame Conservation Section, 116 Rum Creek Drive, 
Forsyth, Georgia 31029, USA.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). DIET. We 
studied the diets of adult Notophthalmus viridescens from three 
lakes to evaluate whether adult newt diets differ across ponds 
locally or if they exhibit prey preferences. We conducted mac-
roinvertebrate surveys and collected a total of 67 N. viridescens 
adults using dipnet surveys from three ponds in Sewanee, Frank-
lin Co., Tennessee, USA (Pond 1: 35.2139°N, 85.9130°W; Pond 2: 
35.2128°N, 85.9190°W; Pond 3: 35.2212°N, 85.9354°W; WGS 84), 
from October to December 2014. Prey surveys were standard-
ized to four dips at ten locations around each lake. All prey or-
ganisms were identified to class or family using a dissecting 
microscope. Salamander diets were assessed by conducting a 
non-lethal lavage on each individual using protocols identified 
in Cecala et al. (2007. J. Herpetol. 41:741–745). 89.3% of adults 
had stomach contents. We conducted chi-square tests to deter-
mine if diets differed among ponds or were distinct from mac-
roinvertebrate availability. We extracted 204 food items includ-
ing organisms from the following groups ranked by abundance: 
Gastropoda (42.6%), Diplostraca (22.5%), Odonata (15.2%), Tri-
coptera (5.9%), Oligochaeta (5.9%), Diptera (2.5%), Coleoptera 

(1%), Plecoptera (0.5%), Ephemeroptera (0.5%), and Arachnida 
(0.5%). Adult newts consumed prey items in proportion to their 
availability (Pond 1, c2 = 1.64, p = 0.98; Pond 2, c2 = 0.30, p = 
0.99; Pond 3, c2 = 0.93, p = 0.97) despite availability of prey vary-
ing among ponds. Pond 2 and Pond 3 all had more human dis-
turbance within their catchments than Pond 1 and had much 
higher densities of gastropods (Pond 1 = 0% Gastropoda, Pond 
2 = 48% Gastropoda, and Pond 3 = 35% Gastropoda in prey 
item sampling). Because of variation in prey availability among 
ponds, newts also demonstrated diet variability between Pond 
1 and Pond 3 (c2 = 20.30, p = 0.005) but not between any other 
pond pairing (Pond 1 and 2, c2 = 13.03, p = 0.16; Pond 2 and 
3, c2 = 0.16, p = 0.99). In conclusion, N. viridescens appears to 
consume prey in proportion to their availability despite pond 
heterogeneity in prey availability. 

MARGARET BLISS (e-mail: blissmm0@sewanee.edu), AMBER 
SMITH (e-mail: smithal0@sewanee.edu), and KRISTEN K. CECALA, De-
partment of Biology, University of the South, 735 University Avenue, Se-
wanee, Tennessee 37383, USA (e-mail: kkcecala@sewanee.edu).

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). SIZE AT 
METAMORPHOSIS. Body size at metamorphosis is an impor-
tant determinant of future success in amphibians (e.g., Sem-
litsch et al. 1988. Ecology 69:184–192). Due to climate, resource 
availability, and regional variation, size at metamorphosis and 
growth can vary widely throughout the range of Notophthalmus 
viridescens (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 
587 pp.). We observed growth rates and size at metamorpho-
sis of N. viridescens from a large constructed, permanent pond 
in an understudied region on the southern Cumberland Pla-
teau near Sewanee, Franklin Co., Tennessee, USA (35.2095°N, 
85.9317°W; WGS 84). This pond has served as a source popu-
lation for previous studies on N. viridescens physiology (e.g., 
Berner et al. 2013. J. Herpetol. 47:466–470). Surveys were con-
ducted approximately every 10 days beginning 28 May 2014 and 
included dipnetting and visual observations of the pond shore-
line. We observed recent hatchlings on 9 June 2014 as small as 
9 mm SVL. We collected 28 individuals on 09–12 June 2014 with 
SVL ranging from 9 to 19 mm suggesting wide variation in tim-
ing of hatching. We did a second collection on 19–21 June 2014 
of 334 individuals with SVL ranging from 9 to 21 mm. Our first 
observations of a metamorphic N. viridescens individual oc-
curred on 03 July 2014, and we captured 14 metamorphic indi-
viduals from 3 July 2014 – 1 September 2014. The SVL at meta-
morphosis of these individuals ranged from 15 to 20 mm with 
a mean of 17.6 ± 0.50 mm SVL. Nine individuals marked with 
visible implant elastomer on 19 June 2014 (334 marked in to-
tal) and recaptured from 15 July–01 September 2015 exhibited 
mean growth rates of 0.15 ± 0.072 mm/day. These values repre-
sent the smallest metamorphic N. viridescens described in the 
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literature. In conclusion, N. viridescens in Sewanee, Tennessee, 
USA exhibit a distinct eft life stage, slow growth rates, and small 
sizes at metamorphosis. 

LINDSEY A. LILES (e-mail: lilesa0@sewanee.edu) and KRISTEN K. CE-
CALA (e-mail: kkcecala@sewanee.edu), Department of Biology, Sewanee: 
University of the South, 735 University Avenue, Sewanee, Tennessee 37383, 
USA.

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
COLORATION. The salamander Plethodon cinereus is an abun-
dant species that exhibits two primary color variations (Redback 
and Leadback), which occur throughout eastern North America 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington D.C. 587 pp.). Ery-
thrism, leucism, albinism, iridism, amelanism, and melanism 
are also known for this species, as are varying degrees of inter-
mediacy for each morph (Moore and Oulett 2014. Can. Field Nat. 
128:250–259). Herein, I report an observation of a poorly known 
color morph of P. cinereus that has only been mentioned in passing 
in the peer-reviewed literature, and for which a published image 
does not exist (Moore and Oulett 2014, op. cit.).

On 11 April 2015, at Buttermilk Falls State Park, Tompkins Co., 
New York, USA (42.4129°N, 76.5262°W; WGS 84), I found an adult 
P. cinereus of unknown sex that exhibited unusual coloration; 
the salamander was found under a stone on a steep WNW-
facing hillside. The dorsal stripe of this specimen was white with 
occasional melanophores, uniform in shape, and clearly defined 
(Fig. 1.), while the sides and venter were normally colored. No 
red pigment could be found on the dorsal stripe upon close 
examination. This specimen can be distinguished from a partially 
leucistic individual by a lack of blotching of the white coloration, 
by the normally colored venter, and the presence of flecking on 
the sides. Thus, it seems to represent a variation of the abundant 
Redback morph. Subsequent surveys at this site failed to locate 
further specimens of P. cinereus with similar coloration, but 
typically patterned individuals of both the striped (Redback) and 
unstriped (Leadback) morphs were found in abundance.

I thank Kraig Adler for helpful comments on drafts of this note.
ELI HAINES-EITZEN, P.O. Box 133, Brooktondale, New York 14817, 

USA; e-mail: eli.haines.eitzen@gmail.com.

SIREN INTERMEDIA (Lesser Siren). LIMB REGENERATION. 
Current hypotheses regarding the evolution of epimorphic re-
generation capacity in vertebrates include a variety of expla-
nations as to why some taxa are capable of limb regeneration 
while others lack such restorative survival mechanisms. General 
phylogenetic trends in the distribution of regeneration capac-
ity include a negative correlation between regeneration capac-
ity and animal maturity/size as well as a positive correlation 
between regeneration capacity and theorized selective pressure 
(Goss 1969. Principles of Regeneration. Academic Press Inc., New 
York. 278 pp.; Reichman 1984. Am. Nat. 123:752–763). In a previ-
ous review of amphibian regeneration capacity, it was reported 
that one family of salamanders, Sirenidae, lacked this restorative 
mechanism. Moreover, this same review noted specifically that 
Siren intermedia exhibits “no apparent regenerative ability to 
the capacity to produce a heteromorphic regenerate” (Scadding 
1977. J. Exp. Zool. 202:57–68). This conclusion fit nicely into the 
observed trends mentioned above; an aquatic species propelled 
by undulation would have little selective pressure to regenerate 
forelimbs and S. intermedia is well above the size boundary pre-
viously correlated to lack of regeneration.

Contrary to the initial study and general trends noted above, 
we provide the first report of epimorphic limb regeneration in S. 

Fig. 1. Dorsal view of the white-striped color variant of Plethodon ci-
nereus.

Fig. 1. Photographs of a Lesser Siren (Siren intermedia) right forearm 
regeneration progress at (A) 3 weeks and (B) 25 weeks after initial 
recorded observation

Fig. 2. Regeneration progress of an amputated forearm in a Siren in-
termedia over 25 weeks. Regeneration progress has been estimated 
by the quotient of the regenerating forearm area divided by the nor-
mal forearm area. 
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intermedia. In late summer 2014, two individual S. intermedia 
were collected from their native habitat in northern Florida (exact 
time and location unknown). The individuals were shipped to 
Nebraska Wesleyan University to be used as display specimens 
in early September 2014. Both individuals measured ca. 25 cm 
in length. After arrival, it was noted that the right forearm was 
amputated distal to the elbow (the time and cause of amputation 
is unknown) in one of the individuals. After observing unexpected 
digit formation with stump remodeling several weeks later, 
observations were recorded. Along with observations, quantitative 
regeneration progress and growth rate were estimated over 6 
months. At one-week intervals, digital photographs were taken 
directly above the individual with the two limbs spread out flat 
within a tray of shallow water (Fig. 1). Areas of each forearm 
were estimated using ImageJ software and the relative area of 
the regenerating forelimb was plotted with respect to time in 
weeks (Fig. 2). The regenerating forearm grew (i.e., increased 
in area) at an average of +2.0% per week compared to growth 
of the non-amputated, normal limb. This observation calls for 
further regeneration studies of S. intermedia, re-evaluation of the 
regeneration capacity of the entire family Sirenidae, and suggests 
potential revision of observed general trends. 

ADAM S. BRAEGELMAN (e-mail: abraegel@nebrwesleyan.edu) and 
GARY W. GERALD, Biology Department, Nebraska Wesleyan University, 
5000 Saint Paul Avenue, Lincoln, Nebraska 68504, USA. 

ANURA — FROGS

ADENOMUS KELAARTII (Kelaart’s Dwarf Toad). PREDATION. 
Amphibians have been recorded being predated by other verte-
brates, including other amphibians (Toledo et al. 2007. J. Zool. 
271:170–177), as well as invertebrates (Toledo 2005. Herpetol. 
Rev. 36:395–400) and carnivorous plants (Duellman and Trueb 
1994. Biology of Amphibians. John Hopkins University Press, 
Baltimore, Maryland. 670 pp.). Among the invertebrates record-
ed preying on amphibians, attacks by Araneae spiders are quite 
well documented (Menin et al. 2005. Phyllomedusa 4:39–47). 
Although Menin et al. (2005. op cit.) reviewed such phenomena 
in amphibians in the Neotropics, with a special attention on the 
Central Amazonia and the Order Araneae, such records from the 
Paleotropics remain scarce. The only published accounts of in-
vertebrates predating adult amphibians in Sri Lanka involve the 
huntsman spider (Bambaradeniya 2001. Lyriocephalus 4:140) 
and coleopteran larvae (De Silva et al. 2009. Froglog 91:5–7). 
Contributing to above knowledge, herein, we report the first ever 
observation from Sri Lanka of an Adenomus kelaartii (Kelaart’s 
Dwarf Toad) being predated and fed upon by a huntsman spider 
of the genus Heteropoda (Fig. 1). The observation was made at 
2224 h on 14 March 2015 during dry weather, on a rock outcrop 
of a fast flowing stream bank in Hunuwela Rubber Estate, Rat-
napura District, Sri Lanka (6.6366°N, 80.6005°E, WGS 84; 266 m 
elev.). The site is surrounded by well grown evergreen forests in-
cluding rubber and tea plantations and is close to the southern 
slope of the central hills.

The spider was observed to grip the sub-adult toad from 
the posterior end with its chelicerae together with the aid of the 
palpus. Although the toad made several escape attempts, the 
spider was able to held its prey steadily using sticky webs. The 
immobilization effect of the spider venom was fast, resulting in 
the frog showing no more reaction within the course of a few 
minutes. The Bufonid genus Adenomus is endemic to Sri Lanka 
(Manamendra-Arachchi and Pethiyagoda 1998. J. S. Asian Nat. 

Hist. 3:213–248) and includes only three species: A. kelaartii (listed 
as Endangered on the IUCN Red List), Adenomus kandianus 
(Kandy Dwarf Toad), and Adenomus dasi (Das’ Dwarf Toad), both 
of which are Critically Endangered (Manamendra-Arachchi and 
Meegaskumbura 2012. In Weerakoon and Wijesundara [eds.], 
The National Red List 2012 of Sri Lanka, pp. 92. Ministry of 
Environment, Colombo, Sri Lanka). Seventeen more individuals 
of A. kelaartii were recorded from the same location along a 50 
m transect of the stream over a 30 min period using flash lights. 
Other amphibians recorded from the location included two 
endemic species: Lankanectes corrugate (Corrugated water frog) 
and Pseudophilautus cavirostris (Hollow snouted shrub frog). 

We thank Kanishka D.B. Ukuwela, D.M.S.S. Karunarathna, 
A.A.T. Amarasinghe and Ishara H. Wijewardhane for discussion 
and reference materials. Frank Starm and Ranil P. Nanayakkara 
for identifying the spider. The observation was made during 
a field session of the conservation project on two globally 
and nationally endangered dragonfly species: Rivulet Tiger 
(Gomphidia pearsoni), and Wijaya’s Scissortail (Microgomphus 
wijaya). This project aims to enhance the watershed of Hunuwela 
Estate, Kahawatta Plantation, a project of ICUN Sri Lanka, funded 
by Dilmah Conservation. 

THARAKA SUDESH PRIYADARSHANA (e-mail: tharakas.priyadarsha-
na@gmail.com) and SANDUN J. PERERA (e-mail: sandun.perera@gmail.
com; sandun.perera@appsc.sab.ac.lk), Department of Natural Resources, 
Faculty of Applied Sciences, Sabaragamuwa University of Sri Lanka, Beli-
huloya 70140, Sri Lanka.

AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog). PARASITISM. 
Ticks belonging to the genus Amblyomma have been document-
ed parasitizing toads and reptiles. For example, Rhinella marina 
(Cane Toad) is a well-known host of Amblyomma (Lampo and 
Bayliss 1996. Parasitology 113:199–206). Guglielmone and Nava 
(2010. Zootaxa 2541:27–49) have recorded Amblyomma rotun-
datum on several additional species of the Bufonidae family: 
Rhinella arenarum (Argentine Common Toad), Rhinella crucifer 
(Crucifer Toad), Rhinella granulosus (Granular Toad), Rhinella 
icterica (Yellow Cururu Toad), Peltophryne peltocephala (Cuban 
Giant Toad), Rhinella schneideri (Cururu Toad) and Anaxyrus ter-
restris (Southern Toad). This same genus was found parasitizing 
Atelopus varius (Harlequin Frog) and Atelopus zeteki (Panama-
nian Golden Frog; Richards et al. 2006. Herpetol. Rev. 37:332–
333). Besides bufonids, Discoglossus pictus (Painted Frog), Spea 

Fig. 1. Adenomus kelaarti being preyed upon by a spider (Heteropoda 
sp.).
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bombifrons (Plains Spadefoot), Pipa pipa (Suriname Toad), 
Pelophylax esculentus (Edible Frog), and Eupemphix nattereri 
(Cuyaba Dwarf Frog) are also known hosts of Amblyomma (Gug-
lielmone and Nava 2010, op. cit., Gambale et al. 2014. Herpetol. 
Bull. 130:22–23). 

At 1700 h on 5 October 2012, during a field trip to Isla Verde 
Reserve, Sarapiquí, Heredia, Costa Rica (10.4357°N, 84.0446°W; 
WG S84), an Agalychnis adult female (SVL = 54.87 mm) was 
found on a plant from the Heliconiaceae family and was being 
parasitized by a tick of the genus Amblyomma (Fig. 1). I did not 
collect the frog or the tick but the external characters (especially 
the shape of the scutum) are similar to the nymphs of Amblyom-
ma. This genus is the most widely distributed in lowland forests 
of Central America. In Costa Rica there are 24 species of Ambly-
omma recorded, of which A. dissimile is considered a parasite of 
amphibians and reptiles (Jiménez et al. 2015. Syst. Appl. Acarol. 
20:471–477).  

Although A. callidryas is relatively common and has been 
widely studied, little is known about their parasites, especially 
ectoparasites. This observation is the first record of a tick parasit-
izing a frog from the Hylidae family, and a new host record for the 
genus Amblyomma.

I thank S. Bermudez (The Gorgas Memorial Institute for 
Health Studies, Panamá City, Panamá) for confirming the tick 
identification. 

KATHERINE GONZÁLEZ, Escuela de Ciencias Biológicas, Universidad 
Nacional, Heredia, Costa Rica; e-mail: kattygv.09@gmail.com.

ATELOPUS HOOGMOEDI (Harlequin Toad). PREDATION. At-
elopus hoogmoedi is a small diurnal anuran from Guyana, Su-
riname, French Guiana and Brazil (Frost 2015. http://research.
amnh.org/herpetology/amphibia/index.html; 25 April 2015). 
Adults are colorful and their conspicuousness might serve as 
a warning to potential predators not to eat them, as harlequin 
frogs contain potent skin toxins (Rueda-Almonacid et al. 2005. 
Ranas Arlequines: Bogotá, Colombia, Serie Libretas de Campo, 
Conservación Internacional. 158 pp.). Atelopus juveniles are less 
aposematic but might be toxic. Leptodactylus mystaceus (Com-
mon Toad-Frog, Sapo-rana Comun) is a large species of the Lep-
todactylus fuscus group, distributed throughout Brazil, occurring 
from the southern Amazon basin to Paraná (Affonso et al. 2011. 
Check List 7:198–199). 

Herein we report an opportune observation of an adult L. 
mystaceus preying upon a juvenile A. hoogmoedi. The predation 
occurred at 1025 h on 19 May 2014 in upland forest at Reserva de 
Desenvolvimento Sustentável Iratapuru, municipality of Laranjal 
do Jari, Amapá State, Brazil (0.3599°S, 52.0935°W, WGS 84; 108 m 
elev.). The ingestion of A. hoogmoedi must have started headfirst 
as by the time of our observation only the hind legs were visible 
(Fig. 1a). A few minutes later, the L. mystaceus regurgitated the 
juvenile A. hoogmoedi (Fig. 1b). After predation, the L. mystaceus 
was observed for one hour to check for any ill effects, and we 
noted none. This is the first report of L. mystaceus, a primarily 
nocturnal species, feeding on a diurnal anuran. The presence 
of numerous post-metamorphic and juvenile A. hoogmoedi 
on the day of observation suggests that L. mystaceus may have 
a generalist diet (Camera et al. 2014. Herpetol. Notes 7:31–36), 
consuming prey that is commonly available. Our observation 
may also suggest presence and effectiveness of toxicity in A. 
hoogmoedi, although the juvenile was dead after the predation 
attempt.

RUBENILSON OLIVEIRA PINTO and CARLOS E. COSTA-CAMPOS, 
Laboratório de Herpetologia, Departamento de Ciências Biológicas e da 
Saúde, Universidade Federal do Amapá, Campus Marco Zero do Equador, 
68.903-419, Macapá, AP, Brazil (e-mail: eduardocampos@unifap.br).

HYLA CINEREA (Green Treefrog). PREDATION. Arachnid spe-
cies have frequently been documented to feed on anurans (Neil 

Fig. 1. Amblyomma sp. parasitizing an adult female Agalychnis cal-
lidryas in Sarapiquí, Heredia, Costa Rica.

Fig. 1. A) Leptodactylus mystaceus preying upon a juvenile Atelopus 
hoogmoedi; B) dead regurgitated Atelopus juvenile.
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1948. Herpetologica 4:158; Raven 1990. Mem. Queensland Mus. 
29:448; Steehouder 1992. Litteratura Serpentium 12:71). Ac-
cording to a cursory literature review of invertebrates and their 
anuran prey (Toledo 2005. Herpetol. Rev. 36:395–400), Hyla ci-
nerea has been preyed upon by the spider species Dolomedes 
okefinokensis (Okefenokee Fishing Spider; Jeffery et al. Herpe-
tol. Rev. 35:158) and Acanthepeira stellata (Starbellied Orbwe-
aver). At 2150 h on 17 August 2015 a Dolomedes triton (Six-
spotted Fishing Spider) was observed grasping a juvenile H. 
cinerea and trying to subdue it (Fig. 1). The spider was perched 
on a reed in a water-filled ditch alongside County Road 414, 0.2 
km S of Jonesboro, Craighead Co., Arkansas, USA (35.7559°N, 
90.7048°W; WGS 84). Dolomedes triton has been observed feed-
ing on adult Acris gryllus (Southern Cricket Frog; Graham and 
Sorrel 2009. Herpetol. Rev. 40:198) and larval Lithobates cates-
beianus (American Bullfrog; Rogers 1996. Herpetol. Rev. 27:75) 
in Alabama.

JOHN D. KONVALINA (e-mail: john.konvalin@smail.astate.edu) and 
STANLEY E. TRAUTH, Department of Biological Sciences, Arkansas State 
University P.O. Box 599, State University, Arkansas 72467, USA (e-mail: 
strauth@astate.edu). 

LEPTODACTYLUS KNUDSENI (Pepper Frog). DIET. Leptodac-
tylids are frogs known as sit-and-wait predators that consume 
several different types of arthropods (Toft 1980. Oecologia 47:34–
38; Solé et al. 2009. Herpetol. Notes 2:9–15; Sugai et al. 2012. Biota 
Neotro. 12:99–104; Camera et al. 2014. Herpetol. Notes 7:31–36). 
The prey is often swallowed whole since anurans do not chew 
food, limiting the size of the prey they can eat (Lima and Moreira 
1993. Oecologia 95:93–102). 

Leptodactylus knudseni is a large (SVL = 113–135 mm), 
nocturnal frog generally found on the forest floor in riparian 
habitat (Lima et al. 2008. Guide to the Frogs of Reserva Adolpho 

Ducke, Central Amazonia. Attema Design Editorial, Manaus. 168 
pp.). Rhinodrilus priolli (Giant Earthworm) is one of the largest 
terrestrial invertebrates known in the world reaching over 2 m 
in length (Lang et al. 2012. Am. Midl. Nat. 167:384–395). At 0130 
h on 30 April 2012 at Fazenda Experimental da UFAM (2.6589°S, 
60.0660°W; WGS 84), 38 km from Manaus, Amazonas, Brazil on 
Hwy BR174, we observed a male L. knudseni (SVL = 97.8 mm), 
swallowing a R. priolli which had a total length of 210 mm (Fig. 
1). While we observed the frog feeding, it became inactive and 
started to regurgitate the worm. At the same time, the worm 
was crawling out of the frog’s mouth. The worm was ingested 
headfirst but suffered little apparent damage despite having 
been nearly totally swallowed by the frog. The size of the worm 
may have prevented the frog from swallowing it. 

ANDRÉ L. BARROS, Departamento de Ecologia, Instituto Nacional de 
Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales, 2239, 69060-020, 
Manaus, AM, Brazil (e-mail: andrelima1701@gmail.com); PATRIK F. VI-
ANA, Laboratório de Genética Animal, Instituto Nacional de Pesquisas da 
Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 Manaus, AM, Bra-
zil (e-mail: patrik.biologia@gmail.com); DIEGO M. M. MENDES, Coleção 
Entomológica, Instituto Nacional de Pesquisas da Amazônia - Campus II, 
Av. André Araújo, 2936, 69080-971 Manaus, AM, Brazil (e-mail: diego.mello.
mendes@gmail.com); DIEGO A. PIRES, Departamento de Ecologia, Insti-
tuto Nacional de Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales , 
2239, 69060-020, Manaus, AM, Brazil (e-mail: dieguinho.slipknot@hotmail.
com); RICHARD C. VOGT, Coleção de Anfíbios e Répteis, Instituto Nacional 
de Pesquisas da Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 
Manaus, AM, Brazil (e-mail: vogt@inpa.gov.br).

PHYSALAEMUS NATTERERI (Cuyaba Dwarf Frog). TADPOLE 
DIET. The functional roles and trophic status of generalized tad-
poles are poorly understood (Altig et al. 2007. Freshwater Biol. 
52:386–395). At 2030 h on 27 November 2014 at the Reserva 
Natural de Laguna Blanca, Departamento San Pedro, Paraguay 
(23.8127°S, 56.2949°W; WGS 84), I encountered a small ephem-
eral pond (ca. 3 m × 3 m) where I observed dozens of Physalae-
mus nattereri tadpoles consuming the flesh of the seeds of a 
Coco Palm (Family Arecaceae). In the same pond, I also observed 
several of the same seeds that had already been cleared of their 
flesh. To my knowledge, this is the first time that P. nattereri tad-
poles have been observed consuming the flesh of the seeds of 
Coco Palms. In a study of their diet in southeastern Brazil, tad-
poles of P. nattereri that occurred in both temporary and perma-
nent ponds had large proportions of plant fragments, euglenids, 
algae, and diatoms in their diet (Do Prado et al. 2009. S. Am. J. 
Herpetol. 4:275–285). While it was not specified as to the type of 
plant fragments found in the diet of P. nattereri in Brazil, my ob-
servation is consistent with the previous report that plant mate-
rial is a component in the diet of P. nattereri tadpoles.

Fig. 1. Dolomedes triton subduing Hyla cinerea.

Fig. 1. A) Leptodactylus knudseni swallowing the giant worm, Rhino-
drilus priolli. B) During our presence the frog stopped swallowing 
the worm and it began crawling out of the frog’s mouth.
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CHRISTOPHER M. SCHALK (e-mail: cschalk@tamu.edu), Department 
of Wildlife and Fisheries Sciences, Texas A&M University, College Station, 
Texas 77843, USA.

PRISTIMANTIS REICHLEI. EYE COLORATION. Among an-
urans, eye color is used as a reliable taxonomic character 
(Lynch and Duellman 1997. Univ. Kansas Nat. Hist. Mus. Spec. 
Publ. 23:1–236). This is a useful tool for the frogs in the genus 
Pristimantis where external morphology is highly variable 
across species groups and conservative in assemblages, and 
few reports show eye color variation (Duellman and Lehr 2009. 
Terrestrial-breeding frogs (Strabomantidae) in Peru. NTV Sci-
ence, Münster, Germany. 382 pp.). Pristimantis reichlei was 
first described as having a metallic yellow-to-orange iris with a 
transverse bold black stripe (Padial and De la Riva 2009. Zool. 
J. Linn. Soc. 155:97–122) and this pattern is commonly found 
throughout its range (Melo-Sampaio and Souza 2009. Check 
List 6:385–386). 

On 11 September 2009 at Fazenda Experimental Catuaba, 
municipality of Senador Guiomard, Acre, Brazil (10.0822°S, 
67.0626°W, WGS 84; 180 m elev.), I observed, photographed, 
and collected an individual of P. reichlei (UFAC-RB 4594) with 
an unusual pattern of eye coloration. The eye was metallic 
silver in upper half of the iris, the center was tan, with less silver 
coloration in the lower part (Fig. 1). Other individuals from 
this site displayed typical diurnal and nocturnal eye coloration 
as described in Padial and De la Riva (2009, op. cit.) and Melo-
Sampaio and Souza (2009, op. cit.). Although eye coloration is 
a useful diagnostic character in the genus Pristimantis and this 
variation appears to be rare, this fact should be evaluated within 
species accounts and/or descriptions.

PAULO ROBERTO MELO-SAMPAIO, Programa de Pós-graduação em 
Zoologia - Museu Nacional, Quinta da Boa Vista s/n – Rio de Janeiro, RJ - 
CEP: 20940-040, Brazil; e-mail: prmelosampaio@gmail.com.

RHINELLA ARENARUM (Argentine Toad). EGG PREDATION BY 
LEECHES. Leech predation on amphibians has been previous-
ly reported (Moore 1953. Not. Nat. Acad. Nat. Sci. Philadelphia 
250:1–13; Cargo 1960. Chesapeake Sci. 1:119–120; Loebmann et 
al. 2008. Amphibia 7:31–34; Alvarez 2010. Bol. Asoc. Herpetol. 

Esp. 21:25–26; Tiberti and Gentilli 2010. Acta Herpetol. 5:255–
258). Amphibian egg predation by leeches has been reported in 
North and South America, Southeast Asia, Australia, and Europe 
(Burgin and Schell 2005. Acta Zool. Sinica 51:349–353; Gunzburg-
er and Travis 2005. J. Herpetol. 39:547–571; Romano and Di Cerbo 
2007. Acta Zool. Sinica 53:750–754; Soler et al. 2014. Cuad. Herpe-
tol. 28:39–41). Previous reports of anuran eggs being predated by 
leeches in Argentina include an unidentified Oxyptychus feeding 
on eggs of Rhinella dorbignyi (Dorbigny’s Toad) and Hypsiboas 
pulchellus (Montevideo Treefrog; Soler et al. 2014. op. cit.). 

Herein we report a case of egg predation on at least two 
clutches of Rhinella arenarum by the leech Oxyptychus striatus 
(Ringuelet 1945. Fauna de agua dulce de la Republica Argentina. 
Volumen XVII Annulata, Fasciculo 1 Hirudinea. pp. 225–232; Fig. 
1). The observations were made in a very slow flowing stream in 
San Luis, Departamento Conlara, Ruta Provincial 5, 15 KM NW 
Santa Rosa del Conlara, Argentina (32.2567°S, 65.3214°W, WGS 
84, 717 m elev.), at ~2300 h on 19 January 2013. Several leeches 
(reference voucher specimens MACN-In 40169) were attached 
with their sucker to the gelatinous egg strings, surrounding and 
penetrating them with their mouths at the point where each egg 
was found (Fig. 2). After the eggs were consumed, the string was 
left completely empty (Fig. 3). Once each egg was consumed, the 
leech left a characteristic cylindrical projection perpendicular to 
the longitudinal axis of the string, as if the jelly was everted by the 
leech’s mouth once it finished feeding on the egg (Fig. 3).

Oxyptychus is a hirudiniform genus of leeches with seven 
species distributed in Puerto Rico, Panama, Ecuador, and east of 
the Andes to the north of the extra-Andean Patagonia. Though 
they feed mainly on the blood of their hosts (Ringuelet 1945. op. 
cit.), recent observations suggest that they also prey on their eggs 
(Soler et al. 2014. op. cit.; present observation). Several similar 
cases have been observed among hirudiniforms: Macrobdella 
ditetra consumes blood and eggs of frogs (Moore 1953. op. cit.), 
and M. diplotertia has been observed attacking tadpoles and 
simultaneously consuming the eggs of Lithobates clamitans 
(Green Frog) and L. sphenocephalus (Southern Leopard Frog) 
(Turbeville and Briggler 2003. J. Fresh. Ecol. 18:155–159). 
Hirudiniform leeches lack a proboscis, and to feed they employ 
their jaws to tear the skin of the host. In the case of egg predation, 
they manage to bypass the gelatinous capsules surrounding 
the eggs, perforating them with their jaws. There are different 
known ways to achieve this: (a) the leech Bassianobdella fusca 
specializes on this type of food, for which it enters the foam nest, 
then surrounds the egg using its ventral surface and swallows it 

Fig. 1. Pristimantis reichlei showing unusual eye coloration.

Fig. 1. Specimens of Oxyptychus striatus collected in the observation 
area.
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wholly (Burgin and Schell 2005. op. cit.), and (b) M. diplotertia 
begins investigating the eggs with its head, and once it chooses 
an egg, it extends its body and secures its sucker to the gelatinous 
capsule of another egg to enter the selected one, and once inside, 
surrounds the egg and consumes it (Trauth and Neal 2004. J. Ark. 
Acad. Sci. 58:139–141).

Most bufonids have toxins (bufadienolides) from the egg 
stage to adulthood. The diversity and concentration of these 
molecules varies during ontogeny: the eggs contain the most 
toxin, with toxicity decreasing during larval development and 
increasing again after metamorphosis. The surrounding jelly coat 
that protects the eggs from predators lacks these toxins (Hayes et 
al. 2009. J. Chem. Ecol. 35:391–399). In Australia, deaths of native 
species of turtles and fish were reported after consuming eggs of 
Rhinella marina (Cane Toad) and, to a lesser extent, its tadpoles 
(Greenlees and Shine 2011. Austral Ecol. 36:53–58). Insects can 
also find the early stages of toads unpalatable: cases where 
Odonata larvae preferred not to consume tadpoles of Rhinella 
spinulosa papillosa (Sapo Espinosus) have been recorded 
(Jara and Perotti 2006. Cuad. Herpetol. 19:37–42). In contrast, 
Dytiscidae beetles prefer R. marina tadpoles to native Australian 
tadpoles or fish (Cabrera-Guzmán et al. 2012. Biol. Cons. 153:1–

9). However, there are reports of leeches that apparently are 
not affected by these toxins and consume eggs and tadpoles of 
bufonids (see revisions of Gunzburger and Travis 2005. op. cit.; 
Romano and di Cerbo 2007. op. cit.). Nevertheless, there are 
also cases where other species of leeches have been affected by 
these toxins, such as Goddardobdella elegans where the survival 
rate was significantly reduced after feeding on tadpoles of R. 
marina (Crossland and Alford 1998. Aust. J. Ecol. 23:129–137). In 
that same study, other invertebrates did not suffer lethal effects 
after consuming eggs or tadpoles. Litch (1969. Am. Midl. Nat. 
82:296–298) also reported unpalability of eggs of Anaxyrus boreas 
(Western Toad) by Haemopsis sp., showing a high aversion to egg 
compounds.

Leeches of the genus Oxyptychus are likely natural predators 
of Rhinella. The specific mechanism that allows these leeches 
to tolerate the toxicity of egg compounds so that they may be 
consumed safely is unknown.

We acknowledge Gustavo, Ramiro, and Rodrigo Carrizo for 
their help in the field. We also thank Cristina Damborenea and 
Hugo Merlo Alvarez (Museo de La Plata) for permission to work 
with vouchers under their care, and Alejandro Tablado (División 
Invertebrados, MACN). This research was supported by ANPCyT 
PICTs 2010–1740, 2010–0616, 2011–1524, 2011–1895, 2012–2687, 
2013–404, CONICET PIP 1112008010 2422, UBACyT 2012–2015 
20020110200213.

M. CLARA MASETTI (e-mail: claramasetti@gmail.com), MARTÍN O. 
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visión Herpetología, Museo Argentino de Ciencias Naturales “Bernardino 
Rivadavia” - CONICET, Ángel Gallardo 470, C1405DJR, Ciudad Autónoma de 
Buenos Aires, Argentina (e-mail: julian@macn.gov.ar).

RHINELLA SCHNEIDERI (Cururu Toad). EPIBIOSIS. Epibiosis 
is a facultative relationship between an epibiont and a basibiont 
(Wahl 1989. Mar. Ecol. Prog. Ser. 58:175-189). The term epibiont 
is used to designate individuals that colonize a free-living sub-
strate and the term basibiont is used to describe individuals that 
host the epibiont (Taylor 2002. Palaios 17:522-525). Reports of 
tadpoles as basibionts in Brazil are very scarce, with only two 
published accounts, both for the toad Rhinella crucifer (Striped 
Toad) in Juiz de Fora municipality, Minas Gerais state, in the At-
lantic Forest biome (Dias et al. 2009. Parasitol. Int. 58:471-474; 
Fernandes et al. 2011. Zoologia 28:777-783). Both studies identi-
fied the tadpoles involved as Rhinella pombali (Pombal’s Toad), 
however Thomé et al. (2012. BMC Evol. Biol. 12:242) considered 
R. pombali a hybrid of R. crucifer and R. ornata, rather than a val-
id species. Accordingly, toads previously assigned to R. pombali 
are now considered to be either R. crucifer or R. ornata, depend-
ing on the locality. According to Frost (2015. http://research.
amnh.org/vz/herpetology/amphibia; 23 Aug 2015), populations 
from Minas Gerais state should be considered R. crucifer. Ciliates 
of the genus Trichodina are reported as epibionts of many am-
phibian and fish species (Kreier and Baker 1991. In Sleigh [ed.], 
The Nature of Protozoa, pp. 1-53. Academic Press, San Diego; Xu 
et al. 1999. Syst. Parasitol. 42:229-237). Trichodinids mostly feed 
on bacteria present on tadpole skin mucous, but not from the 
host skin itself (Collymore et al. 2013. Comp. Med. 63:310–312). 
Possible pathogenic disturbance in amphibians might occur due 
to the spinning movements of attached ciliates in high intensity 
infestations, possibly causing tegument damage of the epithe-
lial cells (Poynton and Whitaker 2001. In Wright and Whitaker 
[eds.], Amphibian Medicine and Captive Husbandry, pp. 193–
221. Krieger Publishing Company, Malabar, Florida; Zanolo and 

Fig. 2. An individual of Oxyptychus striatus surrounding egg strings 
of Rhinella arenarum.

Fig. 3. Arrangement of egg strings of Rhinella arenarum with perpen-
dicular eversions of the egg jelly (the arrow indicates one of these 
eversions).
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Yamamura 2006. Semin. Ci. Agr. 27:281–288). Ciliates that belong 
to the subclass Peritrichia, such as those in the genus Trichodina, 
are mostly tolerant to pollution, being abundant in organically 
enriched freshwater ecosystems with high bacterial densities 
(Kuskoa and Watabe 1987. Oecologia 73:16–20). The presence of 
a high infestation of these protozoa on the surface of an organ-
ism may reflect poor water quality (Collymore et al. 2013. Comp. 
Med. 63:310–312). According to Palma and Dobberstein (1999. 
Parasitol. Res 85:726-732) the abundance of Trichodina sp. can 
indicate not only the health status of the host but also the eutro-
phication level of the environment. 

Rhinella schneideri is a common toad species in the Cerrado 
biome in central Brazil and is widely distributed throughout Brazil, 
Paraguay, Bolivia, Argentina and Uruguay, occurring in forested 
and urban areas (Pramuk 2006. Zool. J. Linn. Soc. 146:407-452; 
Frost 2015. http://research.amnh.org/vz/herpetology/amphibia; 
22 June 2015). The larval period is relatively short, lasting ca. two 

months (Barreto and Moreira 1996. J. Herpetol. 30:87–92). Here, 
we report an epibiotic relationship of Trichodina sp. infesting 
tadpoles of the species R. schneideri. 

On 28 October 2014 and 21 November 2014, 50 tadpoles of R. 
schneideri were collected from ponds in two urban parks: Liberdade 
(16.6498°S, 49.2346W; WGS 84) and Beija-Flor (16.6526°S, 
49.2315°W, WGS 84), both located in Goiânia municipality, state 
of Goiás, Central Brazil. In the laboratory, we detected ciliates on 
some of the tadpoles, especially around the eyes (Fig. 1A) and on 
the tail base. The ciliates were screened and submitted to a dry 
silver impregnation technique (Klein 1958. J. Protozool. 5:99–103) 
for analysis of essential structures that allowed the identification 
of the ciliate as belonging to the genus Trichodina (Fig. 1B). The 
prevalence of infestation was 38%. Tadpole vouchers were housed 
at the Coleção Zoológica da Universidade Federal de Goiás 
(ZUFG), Goiânia, Goiás, Brazil (ZUFG 2671). There are few studies 
on epibiotic relationships between tadpoles and ciliates; more 
research is required for a better understanding of the relationship 
dynamics. This note represents the first documentation of the 
epibiotic association between Trichodina sp. and R. schneideri as 
well the first report of this relationship for the Cerrado biome. 

Collections occurred under the authorization of SISBIO 
#46983-1. We acknowledge Fausto Nomura for taking the tadpole 
photograph.
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tamento Animal, Departamento de Ecologia, Instituto de Ciências Biológi-
cas, Universidade Federal de Goiás - UFG, CP 131, CEP 74001-970, Goiânia, 
GO, Brazil (e-mail: nmaciel@gmail.com); ADALGISA FERNANDA CABRAL, 
Laboratório de Ecologia Teórica e Síntese, Departamento de Ecologia, Insti-
tuto de Ciências Biológicas, Universidade Federal de Goiás - UFG, CP 131, 
CEP 74001-970, Goiânia, GO, Brazil (e-mail: adalgisacabral@gmail.com).

TESTUDINES — TURTLES

CARETTA CARETTA (Loggerhead Sea Turtle). DIET.  Loggerhead 
Sea Turtles have the most diverse diet among marine turtles with 
178 items registered from 14 phyla,  with strong spatial and onto-
genetic variations (Dodd 1988. US Fish Wildlife Service Biologi-
cal Report 88, 110 pp.). There are also temporal changes in diet 
(Plotkin et al. 1993. Marine Biol. 115:1–15). Diet analysis of 52 
Loggerhead Sea Turtles collected as bycatch from 1990 to 1992 
demonstrated that these turtles fed predominantly at the surface 
(Parker et al. 2005 Fish. Bull. 103[1]:142–152). Shifts in diet be-
tween 1983 to 2002 have been documented, suggesting that de-
clines in horseshoe crab and blue crab populations have caused 
Loggerheads to forage in nets or on discarded fishery bycatch 
(Seney and Musick 2007. Copeia 2007:478–489). 
 During two field trips in 2014 we collected food samples 
from the esophagi of 25 Caretta caretta (body mass 10–25 kg, and 
straight carapace length [SCL ± 0.1 cm]  47– 71 cm; mean SCL = 59 
± 5 cm) captured at Golfo the Ulloa (25.98777°N, 112.976666°W 
and 25.98944444°N, 112.71666666°W; WGS 84) located in Bahía 
Magdalena, Baja California Sur, Mexico. 
 In all the samples a combination of  squat lobster (Plereu-
codes planipes), octopus (Octopus hubbsorum), squid (Loligo 
sp.), and fish bones (most likely sardines) were present and com-
prised 80% of the total volume. To our knowledge, this is the first 
report of targeted squat  lobster, octopus, squid, and fish con-
sumption by Caretta caretta. The fact that squat lobster, octo-
pus, squid, and fish occurred in such high proportion among a 
substantial number (80%) of turtles suggests that this new diet 

Fig. 1. A) View of the eye of the tadpole Rhinella schnederi. Arrows 
indicate an area with great abundance of ciliates. Scale bar = 1 mm. 
Photo credit to Fausto Nomura. B) Trichodina sp. revealed by dry sil-
ver impregnation technique. Scale bar = 10 µm.
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combination is a major food resource for these turtles at Golfo 
de Ulloa. It also supports an earlier suggestion that benthic prey 
were common in small turtles (< 26 cm SCL) and more oceanic 
prey were used by larger animals (Casale et al. 2008. Mar. Ecol. 
Prog. Ser. 372:265–276). We thank CONANP and PROFEPA for 
their assistance in the logistics of field work.

RAFAEL RIOSMENA-RODRIGUEZ and MARIA MONICA LARA-UC, 
Programa de Investigación en Botánica Marina, Departamento de Biología 
Marina, Universidad Autónoma de Baja California Sur, Km 5.5 Carretera al 
Sur, La Paz B.C.S. 23080,Mexico (e-mail: riosmena@uabcs.mx).

CHELONIA MYDAS AGASSIZII (East Pacific Green Sea Turtle). 
DIET. The East Pacific Green Sea Turtle is considered the most 
carnivorous of all Green Sea Turtle subpopulations worldwide 
(Bjorndal 1997. In Lutz and Musick [eds.], The Biology of Sea Tur-
tles, pp. 199–231. CRC Press, Boca Raton, Florida). Novel Green 
Sea Turtle diet items have been reported, including the Sea Pen, 
Ptilosarcus undulatus (Seminoff et al. 2002. Copeia 2002:266–
268), pelagic red crabs, Pleuroncodes planipes (Lopez-Mendi-
laharsu et al. 2005. Aquat. Conserv. Mar. Freshwater Ecosyst. 
15:259–269), tunicates and crustaceans (Amorocho and Reina 
2007. Endang. Species Res. 3:43–51), hydrozoans, scyphozoans, 
nematodes, annelids, mollusks (Carrion-Cortez et al. 2010. J. 
Mar. Biol. Assoc. U.K. 90[5]:1005–1013), sponges, Craniella sp. 
and Suberites aurantica (Rodriguez-Baron 2010. MS thesis. Cen-
tro Interdisciplinario de Ciencias Marinas [CICIMAR-IPN]. 98 
pp.), and the anemone Palythoa ignota (Rodriguez-Baron et al. 
2011. Herpetol. Rev. 42:416).

It has been suggested that such dietary diversity is a response 
to the energy requirements of these animals in the early life stages, 
facilitating nutritional (e.g., protein) gains for development 
and maturation (Bjorndal 1985. Copeia 1985[3]:736–751) and 
optimizing digestion time (Amorocho and Reina 2008. J. Exp Mar. 
Biol. Ecol. 360:117–124). It has also been noted that C. mydas diet 
is influenced by resource availability (Balazs 1980. NOAA Tech. 
Memo. NOAA-TM-NMFS-SWFS-7; Garnett et al. 1985. Wildl. Res. 
12:103–112) and that diet selection is linked to the composition 
and capacity of the hind-gut microflora, which may change as 
turtles grow and/or occupy different habitats (Bjorndal 1980. 
Mar. Biol. 56:147–154).

During two field trips in 2014 we collected food samples 
from the esophagi of 17 Green Sea Turtles (body mass 8–20 kg, 
and straight carapace length [SCL ± 0.1 cm] 43–45 cm; mean 
SCL = 85 ± 4 cm) captured at Golfo the Ulloa (25.59166°N, 
112.58361°W and 25.59222°N, 112.43°W) located in the Bahía 
Magdalena, Baja California Sur, Mexico. A combination of 
octopus (Octopus hubbsorum), squid (Loligo spp.), and fish 
bones (most likely sardines) were present in all the samples 
and comprised 70% of the total volume. Turtle mean body 
condition index (BCI) was 1.45 (range = 1.30–2.10), similar to 
the values reported in previous studies (Koch et al. 2007. Mar.
Biol. 153[1]:35–46; Seminoff et al. 2003. J. Mar. Biol. Assoc. 
U.K. 83:1355–1362). To our knowledge, this is the first report 
of targeted octopus, squid, and fish consumption by Chelonia 
mydas agassizii. The fact that octopus, squid, and fish occurred 
in such high proportion among a substantial number (70%) 
of turtles suggests that this diet combination is a major food 
resource for these turtles at Golfo de Ulloa, and that Green Sea 
Turtles have the capacity to assimilate nutrients from these 
invertebrate and fish species (Bjorndal 1990. Bull. Mar. Sci. 
47[2]:567–570). We thanks CONANP and PROFEPA for their 
assistance in the logistics field work.

MARIA MONICA LARA-UC and RAFAEL RIOSMENA-RODRIGUEZ, 
Programa de Investigación en Botánica Marina, Departamento de Biología 
Marina, Universidad Autónoma de Baja California Sur,Km 5.5 Carretera al 
Sur, La Paz B.C.S. 23080,Mexico (e-mail: riosmena@uabcs.mx).

CHRYSEMYS PICTA BELLII (Western Painted Turtle). RE-
CORD CARAPACE LENGTH. Chrysemys picta bellii is the larg-
est and one of the most geographically widespread subspecies 
of C. picta, reaching the northern extent of the species’ range in 
western Canada (Ernst and Lovich 2009. Turtles of the United 
States and Canada, 2nd ed. John Hopkins University Press, Bal-
timore, Maryland. 187 pp.). C. picta bellii exhibits sexual size 
dimorphism such that females attain larger carapace lengths 
than males.
 On 2 June 2015 we captured a female C. picta bellii in Was-
cana Marsh in Regina, Saskatchewan, Canada, as part of a 
radio-telemetry project. The female weighed 2590 g and had 
a straight-line carapace length of 266 mm. To our knowledge, 
this is the largest documented carapace length for C. picta bel-
lii. The previous record straight-line carapace length was 254 
mm as documented by Ernst and Lovich (op. cit.), location un-
known. Our observation was made in a population near the 
northern extent of the subspecies’ range, where females have 
been found to mature later and attain larger body sizes than 
those in southern populations of the species’ range (Moll 1973. 
Herpetologica. 20[4]:307–318; St. Claire et al. 1994. Can. J. Zool. 
72:1436–1443).

KELSEY A. MARCHAND (e-mail: kelseymarchand@gmail.com), ALYS-
SA STULBERG, CHRISTOPHER M. SOMERS, Department of Biology, Uni-
versity of Regina, Regina, Saskatchewan, Canada (e-mail: chris.somers@
uregina.ca); RAY G. POULIN, Royal Saskatchewan Museum, Regina, Sas-
katchewan.

ERETMOCHELYS IMBRICATA (Hawksbill Turtle). DIET. Eret-
mochelys imbricata is distributed throughout the tropics where 
it fills an important ecological role consuming sponges that grow 
on coral reefs. Here we document E. imbricata consuming Her-
modice carunculata (Bearded Fireworm), a prey item that to our 
knowledge has not been previously documented for this spe-
cies. At 1400 on 19 September 2013, while scuba diving under 
the Frederiksted Pier in Frederiksted, St. Croix, US Virgin Islands, 
we witnessed a juvenile E. imbricata consume H. carunculata, 
which was located on the surface of the seafloor at a depth of 
approximately 9 m. The turtle consumed the worm in a single 
bite and did not show an aversion to having consumed it, even 
though H. carunculata possesses bristles that secrete neurotox-
ins. Before swimming out of view, the turtle continued to forage 
for 15 minutes on crustaceans that were growing on pier pylons.
 Eretmochelys imbricata primarily consumes sponges that 
possess both physical and chemical defenses composed of toxic 
compounds and siliceous spicules (Meylan 1988. Science 239: 
393–395). The species possesses a specialized digestive system 
that enables it to eat such prey, which is hazardous to many 
other animals. This ability to consume toxic items evidently also 
enables E. imbricata to consume polychaetes such as H. carun-
culata that possess chemical defenses. As one of the few species 
that can consume sponges, E. imbricata plays an essential role 
in preventing sponges from overpopulating reefs, thus helping 
to maintain reef biodiversity (Leon and Bjorndal 2002. Mar. Ecol. 
Prog. Ser. 245:249–258). Our observation suggests that E. imbri-
cata might also aid in regulating numbers of other toxic inverte-
brates that have few natural predators.
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GLYPTEMYS INSCULPTA (Wood Turtle). NEST PREDATION. 
Glyptemys insculpta is a riverine turtle species that inhabits the 
Great Lakes and New England regions of North America, ranging 
from eastern Minnesota to Nova Scotia (Ernst and Lovich 2009. 
Turtles of the United States and Canada, 2nd ed. Johns Hopkins 
Univ. Press, Baltimore, Maryland. 827 pp.). Despite many known 
mammalian, avian, and reptilian predators (see Ernst and Lov-
ich 2009, op cit.), to our knowledge predation by Taxidea taxus 
(American Badger) has not been documented. T. taxus is primar-
ily found in the western and central portions of the United States 
(Long 1999. The Smithsonian Book of North American Mammals, 
Smithsonian Inst. Press, Washington, D.C., 750 pp.) The ranges of 
G. insculpta and T. taxus overlap in portions of Minnesota, Wis-
consin, Michigan, Pennsylvania, and southern Ontario.

On 15 June 2015, we documented G. insculpta nest predation 
by two T. taxus in Minnesota (specific locations withheld in 
compliance with state of Minnesota data practices law). The 
nest predation events were captured by a camera trap (Browning 
Strike Force HD, BTC-5) from 1820 h until 1923 h, and from 2026 
h to 2257 h. The two T. taxus dug in the sand where G. insculpta 
had recently laid eggs and consumed eggs that were found. Over 
600 pictures captured the entire sequence of events, including 
an image taken at 1828 h showing T. taxus eating one of the 
excavated eggs (Fig. 1). 

Nest predation by T. taxus was also documented at a separate 
site in Minnesota where G. insculpta stage and nest. At this 
site, T. taxus was observed digging in the sandy substrate and 
consuming turtle eggs on 4 June 2015 from 1151 h to 1201 
h. Both nest predation sites have been known G. insculpta 
nesting locations since 1990 (Buech et al. 1997. In Proceedings: 
Conservation, Restoration, and Management of Tortoises and 
Turtles—An International Conference, pp. 389–391. New York 
Turtle and Tortoise Society, New York). Additional nest predators 
captured in pictures excavating nests at these nesting sites 
between May and July 2015 include Procyon lotor (Raccoon), 
Mephitis mephitis (Striped Skunk), Corvus corax (Common 
Raven), and Corvus brachyrhynchos (American Crow). Other 
potential nest predators whose presence was captured at nesting 

sites include Urocyon cinereoargenteus (Gray Fox) and Lontra 
canadensis (North American River Otter). Chelydra serpentina 
(Snapping Turtle) and Chrysemys picta (Painted Turtle) were also 
present and nesting in the vicinity. Between the two sites, at least 
12 nests were predated within a week of being laid. 

MADALINE M. COCHRANE (e-mail: cochr081@umn.edu) and RON 
A. MOEN, Natural Resources Research Institute, University of Minnesota-
Duluth, 5013 Miller Trunk Highway, Duluth, Minnesota 55811, USA; DON-
ALD J. BROWN, Department of Forest and Wildlife Ecology, University of 
Wisconsin-Madison, 1630 Linden Drive, Madison, Wisconsin 53706, USA.

GOPHERUS POLYPHEMUS (Gopher Tortoise). COYOTES DEN-
NING IN GOPHER TORTOISE BURROW. Gopher tortoises are 
ecosystem engineers and their burrows are used by a number of 
taxa including both invertebrate and vertebrate species (Speake 
1981. In Lohoefener et al. [eds.], The Future of Gopher Tortoise 
Habitats, pp. 44–47. Proceedings 2nd Annual Meeting Gopher 
Tortoise Council. Florida State Museum, Gainesville). Over 360 
species are known to use G. polyphemus burrows and conse-
quently, it is considered to be a keystone species within its eco-
systems (Eisenberg 1983. Proceedings of the 4th Annual Meeting 
of the Gopher Tortoise Council, pp. 1–4). G. polyphemus is a state 
threatened species in Georgia, is a candidate for federal listing in 
the eastern portion of its range, and is currently a federally listed 
threatened species in the western portion of its range (USFWS 
2009. Federal Register 74:46401–46406). 
 In a Longleaf Pine (Pinus palustris)-dominated forest com-
munity at the Joseph W. Jones Ecological Research Center in 
Newton, Georgia, USA, we documented the use of G. polyphemus 
burrows by Canis latrans (Coyote). On 16 July 2012, we received 
a report of multiple C. latrans entering a G. polyphemus burrow. 
Upon investigation, we observed C. latrans tracks around the 
entrance and leading into the burrow. Trail camera photos con-
firmed the eyewitness account and field sign that a breeding pair 
of C. latrans were denning in the burrow with ≥ 2 pups. There 
was no evidence that G. polyphemus were still using the burrow. 
Given that coyotes are likely to feed upon many of the vertebrate 
and invertebrate species that inhabit burrows, including G. poly-
phemus (Moore et al. 2006. Herpetol. Rev. 37:78–79), we assumed 
the majority of the burrow’s inhabitants had been displaced.
 Canis latrans is considered a nonnative species in Georgia, 
having only recently entered the state presumably facilitated by 
anthropogenic factors; their impacts on native fauna is of great 
concern to wildlife managers. Although Coyote use of G. polyphe-
mus burrows has been documented in the western portion of G. 
polyphemus range, these interactions are novel in Georgia where 
these species did not co-occur historically (Cox et al. 1987. Ecol-
ogy and Habitat Protection Needs of Gopher Tortoise [Gopherus 
polyphemus] Populations Found on Lands Slated for Large-scale 
Development in Florida. Florida Game and Fresh Water Fish 
Commission Nongame Wildlife Program Technical Report No. 
4, Tallahassee). Canis latrans might negatively influence G. poly-
phemus and associated burrow communities through direct pre-
dation and kleptoparasitism.

MICHAEL J. CHERRY (e-mail: mcherry@jonesctr.org), PAIGE HOW-
ELL, and ROBERT J. WARREN, Warnell School of Forestry & Natural Re-
sources, University of Georgia, 180 E. Green Street, Athens, Georgia 30602, 
USA; L. MIKE CONNER, Joseph W. Jones Ecological Research Center, 3988 
Jones Center Drive, Newton, Georgia 39870, USA.

MACROCHELYS APALACHICOLAE (Apalachicola Alligator 
Snapping Turtle). AERIAL BASKING. The Alligator Snapping 

Fig. 1. Taxidea taxus predating recently laid Glyptemys insculpta eggs.
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Turtle was recently split into three species (Thomas et al. 2014. 
Zootaxa 3786:141–165). Observations of basking Macrochelys 
are rare. Carr et al. (2011. IRCF Reptiles & Amphibians. 18:2–5) 
reviewed nine previously documented basking events and Elsey 
and Bourgeois (2014. Herpetol. Rev. 45:688–689) recently report-
ed two additional observations. With the exception of Thomas 
(2009. Herpetol. Rev. 40:336), who reported on M. suwanniensis 
in the Suwannee River, Florida (M. temminckii at time of obser-
vation), all previously reported aerial basking observations were 
of M. temminckii. Here we report the first two aerial basking ob-
servations for the newly recognized M. apalachicolae.
 On 13 May 2014 at 1603 h EPH and JDM observed an imma-
ture M. apalachicolae (estimated mass less than 4.5 kg) basking 
on the Choctawhatchee River, Holmes Co., Florida, USA. The tur-
tle was perched on a willow trunk (Salix sp.) that was horizontal 
to the river surface. The turtle was located about 2 m out from 
the bank and approximately 0.5 m above the water. The turtle 
escaped into the water after a photo was taken. Air temperature 
was approximately 32°C under partly sunny skies.
 A second immature M. apalachicolae (similar in size to the 
above) was observed basking by JDM at 1547 h on 21 May 2014 
on the Apalachicola River, Liberty Co., Florida, USA. This turtle 
was perched more than 1 m above the water’s surface at the top 
of a nearly vertical snag located 5 m out from the bank. The turtle 
was clinging to the snag with the head up, but upon detection it 
dropped into the river. Air temperature was approximately 32°C 
under mostly sunny skies.

JONATHAN D. MAYS (e-mail: jonathan.mays@myfwc.com) and E. 
PIERSON HILL, Florida Fish and Wildlife Conservation Commission, 1105 
S.W. Williston Road, Gainesville, Florida 32601, USA (e-mail: pierson.hill@
myfwc.com)

PHRYNOPS TUBEROSUS (Cotinga River Toad-headed Turtle). 
PREDATION. Turtles and their eggs are predated by a wide va-
riety of animals, including many species of mammals. Here we 
report predation on eggs and hatchlings of Phrynops tuberosus 
by reintroduced monkeys, Sapajus libidinosus, in Brazil.

 Data was collected on an island (area approximately 8 ha) 
near the Mae D’Agua dam, municipality of Coremas, state of 
Paraíba, northeastern Brazil, within the caatinga biome (7.0694°S, 
37.9525°W). This study was associated with “Project Cebus: 
Welfare and monitored reintroduction of capuchin monkeys,” 
coordinated by UFRN and the Brazilian Wildlife Rescue Center 
from the Institute of Environment and Natural and Renewable 
Resources (CETAS-IBAMA). This project prepares rescued 
individual Brown Capuchin Monkeys (Sapajus libidinosus) for 
reintroduction, and monitors monkey groups released on islands 
in areas of known historical occurrence. 

 In August 2009, a group S. libidinosus consisting of 13 
individuals (8 males and 5 females) was released and monitored 
for three consecutive months, for 24 days (eight days per 
month), totaling 144 h of sampling effort, and over 5 h of 
effective group observations and data collection. The follow-up 
protocol includes direct animal focal-scan sampling, recording 
the animals’ foraging and use of space at one-minute intervals. 
During these observations, predation on eggs and hatchlings 
of turtles by capuchin monkeys was recorded. Turtle remains 
were collected and subsequently identified by experts at the 
Laboratory of Animal Ecophysiology, Department of Systematics 
and Ecology of the Universidade Federal da Paraíba. 

 Three events of predation on eggs and young of Phrynops 
tuberosus were observed on 20 September 2009 (approximately 

1300 h local time) and two events were noted on 23 October 
2009 (at 1211 h and another about 1243 h). This results in 
a frequency of one predation event / observation hour. In 
addition, predation traces such as eggshells and damaged turtle 
shells near the sites of oviposition (Fig. 1) were noted. Although 
not quantified, qualitative analyses indicate that such events 
have increased in number over the course of several months. It 
is noteworthy that no other predator on the island was observed 
predating turtle eggs or turtles, which reinforces the suggestion 
that the reintroduced capuchins predated the turtles and their 
eggs. 

 Predation on nests and hatchlings of Phrynops hilarii and 
P. geoffroanus has been reported (Schneider et al. 2011. Chelon. 
Conserv. Biol. 10:206–212). However, to date there are no records 
of predation on turtles in the semiarid caatinga habitat, and this 
is apparently the first report on predation of P. tuberosus nests by 
the capuchin monkey, Sapajus libidinosus. 

 This report suggests the need for additional studies to 
measure the impact of reintroduced capuchin monkeys on the 
population of P. tuberosus, as well as on populations of other 
turtle species that inhabit the release areas. We are grateful to 
Brazilian Wildlife Rescue Center (CETAS) at Paraíba, Brazil, for 
logistical support.

 EUDÉCIO CARVALHO NECO (e-mail: eudeciocarvalho@ymail.com) 
and TAINÁ SHERLAKYANN ALVES PESSOA, Center of Exact and Natural 
Sciences, Universidade Federal da Paraíba, Campus I, Cidade Universitária, 
João Pessoa, CEP 58051-900, Paraíba, Brazil; PAULO GUILHERME CAR-
NIEL WAGNER, Wildlife Rescue Center from Instituto Brasileiro do Meio 
Ambiente e dos Recursos Naturais Renováveis, Rio Grande do Sul, Brazil; 
RANDOLPHO GONÇALVES DIAS-TERCEIRO, Laboratory of Vertebrate 
Ecology, Instituto Nacional de Pesquisas da Amazônia, Av. Andre Araujo, 
2.936, Petropolis, CEP 69067-375, Manaus, Amazonas, Brazil (e-mail: dias.
terceiro@gmail.com); RENATA GONÇALVES FERREIRA, Department of 
Physiology Biosciences Center, Universidade Federal do Rio Grande do 
Norte, Av. Senador Salgado Filho, CEP 300059072-970. Natal, Rio Grande 
do Norte, Brazil; WASHINGTON LUIZ SILVA VIEIRA, Department of Sys-
tematics and Ecology, Universidade Federal da Paraíba, Campus I, Cidade 
Universitária, João Pessoa, CEP 58051-900. Paraíba, Brazil.

Fig. 1. A–B) Brown Capuchin Monkeys (Sapajus libidinosus) foraging 
on the ground. C–D) Eggshells and a broken shell of a young turtle 
(Phrynops tuberosus) found nearby.
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RHINOCLEMMYS RUBIDA PERIXANTHA (Colima Wood Tur-
tle). COURTSHIP AND MATING BEHAVIOR. Rhinoclemmys ru-
bida perixantha is a small terrestrial turtle endemic to the tropi-
cal deciduous forests of western Mexico, ranging from the states 
of Jalisco to Michoacán (van Dijk et al. 2007. In IUCN 2013. IUCN 
Red List of Threatened Species. Version 2013.1). No information 
is available on courtship and mating behavior of R. rubida in the 
wild, however courtship in captive animals has been described 
for its southern relative R. r. rubida, housed at the Behler Che-
lonian Center, where males are aggressive during courtship, fol-
lowing females in circles while biting the forelimbs, displaying 
rapid head bobbing (both sexes), and rubbing the head and nos-
trils of the female (Liu 2012. The Tortoise Magazine 1[1]:59). Here 
I present the first observations of courtship and mating behavior 
in wild R. r. perixantha in its tropical deciduous forest habitat. 

 On 10 August 2015 at 1255 h, during the wet season in the 
lowland tropical deciduous forest of the Chamela-Cuixmala 
Biosphere Reserve (19.49868°N, 105.04449°W; WGS 84) in Jalisco, 
Mexico, while monitoring six adult male and six adult female 
R. r. perixantha using radiotelemetry, I observed a male (radio 
tagged) and female R. r. perixantha displaying mating behavior 
on a flat hilltop in upland deciduous forest. As I approached, 
both male and female were vigorously bobbing heads while 
rubbing heads and nostrils; shortly after, the male mounted the 
female twice, but mating was unsuccessful. After the second 
mount, both turtles retreated to a nearby tree shelter with the 
male following the female. Partial video of this behavior was 
captured and is available for review (http://dx.doi.org/10.6084/
m9.figshare.1510910). Prior to this observation, from 29 June to 
6 August 2015, turtle pairs (male and female together) were seen 
on hillsides in upland deciduous forest a total of 21 times with 
males observed behind females, inactive or following. For six of 
these observations the same male and female were seen together 
for a second or third time, however, mating behavior was not 
observed.

 Three phases of courtship and mating behavior have been 
described in Rhinoclemmys pulcherimma incisa (Hidalgo 1982. 
Trans. Kansas Acad. Sci. 85:82–95). In phase one, the male 
approaches the female, while vibrating his head and neck; 
in phase two the female engages the male with nose-to-nose 
contact and biting, presumably signaling to the male to mount; 
in phase three, the male mounts the female, grasps her carapace, 
inserts his penis, and performs pumping motions during coition 
(Hidalgo 1982, op. cit.). If courtship and mating behavior rituals 
are similar in R. r. perixantha, the turtle pair observations most 
likely correspond to phase one; however, six observations of the 
same pair of turtles several days apart suggests that this phase 
may last several days. Furthermore, the observation of mating 
behavior most likely corresponds to phase two, with the female 
responding, and the beginning of phase three with the male 
attempting to mount the female. However, phase three may have 
been disrupted by my presence, as the pair retreated to a shelter 
shortly after my arrival. 

 These observations suggest that courtship may take place 
over several days, and courtship and mating behavior may 
be similar for other species of Rhinoclemmys. Because this 
species is considered near threatened (van Dijk 2007, op. cit.), 
future research should focus on habitat requirements for turtle 
reproduction, which may provide insight on critical habitats that 
should be protected. 

I acknowledge Caleb L. Loughran for revision of this 
note and continued fruitful and informative conversations 

on herpetofauna. I also thank Daniel Beck for his moral and 
logistical support on my excursions to the tropical dry forest of 
western Mexico. 

 TAGGERT G. BUTTERFIELD, Department of Biological Sciences, Cen-
tral Washington University, Ellensburg, Washington 98926, USA; e-mail: 
butterft@cwu.edu.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). PREDA-
TION. Birds and fish can be important predators of small aquatic 
turtles, but direct observations may be sparse for some species. 
This note documents both as predators of the Eastern Musk Turtle.

The remains of an immature Sternotherus odoratus (CL 
53 mm, PL 39 mm; NPS-SEAC-243.1.1) were recovered from a 
Channel Catfish (Ictalurus punctatus; 2.48 kg, standard length 54 
cm, total length 60 cm; NPS-SEAC-190.2.1) collected 16 January 
2001 in the St. Johns River, between lakes Harney and Jessup, 
Seminole County, Florida (28.8263°N, 81.1165°W; WGS 84). 

During May 1999 and April–May 2000, staff of a local 
environmental education center in southern Tallahassee, Leon 
County, Florida, retrieved shells of a series of S. odoratus that 
were dropped from a Red-shouldered Hawk (Buteo lineatus) 
nest (30.4102°N, 84.3442°W) located 100 m and 125 m from two 
drying depressions at the edge of Lake Bradford (75 m further, 
also receding). Ten shells (UF 175575–175584) measured 33.9–
83.5 mm CL and 23.6–55.4 mm PL and included small juveniles 
to relatively large adults; the shell of one female still contained 
the eggshell of an unlaid egg. At least two additional shells were 
not retrieved. Similarly depredated shells were observed but 
not collected in 1997 and 1998. These years were marked by 
substantial drought, which may have stranded turtles in small, 
shallow pools, leaving them more susceptible to predation than 
normal.

Feeding upon post-hatchling non-marine turtles has 
now been documented for several species of North American 
predatory birds, often in association with feeding nestlings. Such 
data exist chiefly for Bald Eagles (Haliaeetus leucocephalus), 
which are known to prey upon Chrysemys picta (Wood and Smith 
2012. Tenth Ann. Symp. Cons. Biol. Tortoises and Freshwater 
Turtles: 64), Clemmys guttata (Clark 1982. J. Field Ornithol. 
53:49–51), Graptemys barbouri (Means and Harvey 1999. Florida 
Field Nat. 27:1), Malaclemys terrapin (Clark, op. cit.; Wood and 
Smith, op. cit.), Pseudemys nelsoni (McEwan 1977. M.S. thesis, 
Univ. Florida), Terrapene carolina (Clark, op. cit.), Kinosternon 
subrubrum (Clark, op. cit.), Sternotherus carinatus (Shively et al. 
2011. Herpetol. Rev. 42:423), S. odoratus (Clark, op. cit.; Wood and 
Smith, op. cit.), Chelydra serpentina (Clark, op. cit.; Wood and 
Smith, op. cit.), Apalone ferox (Pike 2005. Herpetol. Rev. 36:440), 
and A. mutica and A. spinifera (Watermolen 2004. Bull. Chicago 
Herpetol. Soc. 39:69–70; Shively et al., op. cit.). Additional 
reports exist for Red-tailed Hawks, Buteo jamaicensis (Gopherus 
polyphemus: Fitzpatrick and Woolfenden 1978. Florida Field Nat. 
6:49); Red-shouldered Hawks, B. lineatus (C. picta: Welch 1987. 
Passenger Pigeon 49:81–92; S. odoratus: Kimmel and Fredrickson 
1981. Trans. Missouri Acad. Sci. 15:21–27; Ch. serpentina: 
Stewart 1949. Wilson Bull. 61:26–35); Northern Harriers, Circus 
cyaneus (K. picta: Bowne 2002. Herpetol. Rev. 33:132); Snail Kites, 
Rostrhamus sociabilis (S. odoratus, K. baurii, A. ferox, Pseudemys 
floridana, P. nelsoni: Beissinger 1990. The Auk 107:327–333); 
Ospreys, Pandion haliaetus (C. picta: Postupalski and Kleiman 
1965. Wilson Bull. 77:401–402; P. nelsoni: Wiley and Lohrer 1973. 
Wilson Bull. 85:468–470); Gulls, Larus sp. (M. terrapin: Watkins-
Colwell 1997. Herpetol. Rev. 28:87–88); American Crows, Corvus 
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brachyrhynchos (C. picta: Baxter-Gilbert et al. 2013. Herpetol. 
Rev. 44:302–303); and Common Ravens, Corvus corax (C. picta: 
Baxter-Gilbert et al., op. cit.; Gopherus agassizii: Boarman 2002. 
U.S. Geol. Surv., West. Ecol. Res. Center, Tech. Rpt). In at least 
one instance, a K. subrubrum was able to avoid predation by a 
raptor (Bald Eagle) by closing its shell tightly (Mitchell et al. 2006. 
Herpetol. Rev. 37:216–217). However, this option is unavailable 
to Sternotherus and leaves it vulnerable to predatory birds, as 
shown above. 

Coupled with observations from another recent study (Walsh 
and Heinrich 2015. Florida Field Nat. 43:79–85), these combined 
observations confirm that, rather than being isolated incidents, 
avian predation is a regular source of mortality for non-hatchling 
aquatic turtles. Although fewer data are available, the same may 
be true for terrestrial turtles.

I thank staff of the Tallahassee Museum of History and 
Natural Science for monitoring the hawk nest and retrieving 
turtle remains, and Mike Russo of the National Park Service for 
lending the specimen from the catfish.

 DALE R. JACKSON, Florida Natural Areas Inventory, Florida State 
University, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 32303, 
USA (e-mail: drjackson@admin.fsu.edu).

STERNOTHERUS ODORATUS (Eastern Musk Turtle) and CHRY-
SEMYS PICTA (Painted Turtle). INTERSPECIFIC BASKING. 
Aerial basking is generally uncommon in Sternotherus odoratus 
(Ernst and Lovich 2009. Turtles of the United States and Canada, 
2nd ed. Johns Hopkins University Press, Baltimore, Maryland. 827 
pp.; but see Nickerson 2000. Herpetol. Rev. 31:238–239). Con-
versely, Chrysemys picta are frequent aerial baskers and are often 
observed basking with conspecifics and occasionally other turtle 
species (Ernst and Lovich 2009, op. cit.). On 30 May 2015 at 1130 
h, we observed an adult S. odoratus and adult C. picta basking 
in close proximity (ca. 15–20 cm apart) on a log protruding from 
a canal remnant in the Blue Marsh National Recreation Area, 
Berks County, Pennsylvania, USA (40.380000°N, 76.031389°W; 
WGS 84). Both turtles remained on the log and in the same posi-
tions during approximately 20 minutes of observation. Although 
C. picta have been noted to display aggressive behaviors (e.g., 
open-mouthed gestures, biting, and pushing) towards basking 
conspecifics and other turtle species (Lovich 1988. Herpetologi-
ca 44:197–202), we observed no interaction occur between either 
individual. To our knowledge, interspecific basking has not pre-
viously been reported with S. odoratus and C. picta. Additionally, 
our observation suggest these species are tolerant toward one 
another in shared basking locations.

SEAN M. HARTZELL, Department of Biological and Allied Health Sci-
ences, Bloomsburg University of Pennsylvania, Bloomsburg, Pennsylva-
nia 17815, USA (e-mail: smh14844@huskies.bloomu.edu); JONATHAN E. 
HARRIS, 1400 Ridge Avenue, Reading, Pennsylvania 19607, USA; NEVIN J. 
RAUP, 721 2nd Street, Williamsport, Pennsylvania 17701, USA. 

TERRAPENE CAROLINA (Eastern Box Turtle). COLOR AND 
PATTERN. Coloration and pattern of Terrapene carolina is highly 
variable, both in shell and skin (Ernst et al. 1994. Turtles of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington DC. 578 pp.; Dodd 2001. North American Box Turtles. A 
Natural History. University of Oklahoma Press, Norman. 231 pp.). 
The carapace is typically brownish in ground color with yellow 
or orange radiating lines, spots, bars, or blotches, and the limbs 
are usually dark with yellow, orange, or red spots and streaks. 
Only the plastron is often without pattern, but that too is highly 

variable (Ernst et al. 1994, op. cit.; Dodd 2001, op. cit.). On 18 June 
2015, a most unusual T. carolina (Fig. 1) was observed attempt-
ing to excavate a nest in the gravel roadside of McCollum Road, 
Cherokee Co., Georgia, USA (34.203468°N, 84.492845°W; WGS 
84). The individual, an adult female (ca. 130 mm CL), was nearly 
solid dark brown-black in shell and skin coloration, completely 
lacking pattern on the carapace, plastron, limbs, and neck. The 
only noticeable pigmented pattern was a single, small orange 
spot immediately posterior to each tympanum. Several small, 
light spots on the carapace represented chips in the epidermal 
scutes, revealing the lighter bone below rather than actual pig-
ment. I am unaware of any previously published observations 
of T. carolina almost entirely lacking pattern, and in a thorough 
review of melanism in North American emydids, Lovich et al. 
(1990. In Gibbons [ed.], Life History and Ecology of the Slider 
Turtle, pp. 233–254. Smithsonian Institution Press, Washington, 
DC) included no records of this development in T. carolina. It 
seems likely, however, that this individual has displayed this col-
or and lack of pattern its entire life, rather than having become 
melanistic through ontogeny.

Fig. 1. Eastern Box Turtle (Terrapene carolina) lacking pigmented 
pattern, with the exception of a single, small orange spot behind the 
tympanum. Light spots visible on carapace are chips from the epi-
dermal scutes exposing underlying bone. 
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I thank Brian Folt for reviewing and improving this note.
JOHN B. JENSEN, Georgia Department of Natural Resources, Non-

game Conservation Section, 116 Rum Creek Drive, Forsyth, Georgia 31029, 
USA; e-mail: john.jensen@dnr.ga.gov. 

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). HI-
BERNATION SITE FIDELITY. Hibernation site fidelity has been 
reported for Terrapene c. carolina on several occasions and in 
several geographic locations but has not been reported for the 
state of Tennessee. Ernst and Lovich (2009. Turtles of the United 
States and Canada. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.) reviewed research suggesting that Eastern 
Box Turtles return to the same overwintering area across subse-
quent years. Stickel (1989. J. Herpetol. 23:40–44) found that four 
T. c. carolina in Maryland returned to the general area (within 
several meters) where they had hibernated during previous win-
ters, but the years in which they returned were not always con-
secutive. Another study done in Maryland found that two indi-
vidual T. c. carolina showed hibernation site fidelity, returning to 
the same general area across two consecutive winters (Savva et 
al. 2010. Can. J. Zool. 88:1086–1094). Similarly, Seibert and Belzer 
(2015. IRCF Reptiles and Amphibians 22:56–67) reported hiber-
nation site fidelity in T. c. carolina introduced into a nature sanc-
tuary in Pennsylvania with at least one individual returning to 
the exact same hibernation site across two winters. In Ohio, one 
of three monitored T. c. carolina hibernated in the exact same lo-
cation during two winters (1986–1987 and 1988–1989) with one 
winter in between (1987–1988) in which it overwintered only 8 
m away from the original hibernaculum (Claussen et al. 1991. J. 
Herpetol. 25:334–341). 

Three Eastern Box Turtles were fitted with radio transmitters 
during the active season of 2013 at Nickajack Wetlands and 
Black Fox Trace (Nickajack) in Murfreesboro, Tennessee, USA. 
These turtles were tracked throughout the active season and 
hibernation period. All hibernacula were marked and monitored 
throughout the winter until emergence in early April 2014. In 
the winter of 2014, the hibernacula were reexamined for the 
presence of turtles. One of the three turtles returned to her exact 
same hibernaculum (35.800017°N, 86.351117°W; WGS 84) and 
overwintered there until April 2015. 

Selection of the hibernation site is very important for box 
turtles, leading them to return to successful overwintering 
sites over multiple years (Dodd 2001. North American Box 
Turtles: A Natural History. University of Oklahoma Press, 
Norman, Oklahoma. 231 pp.). However, use of the exact 
same hibernaculum has been reported only a few times, and 
hibernation site fidelity has never been reported for Eastern 
Box Turtles in the state of Tennessee. Currylow (2013. J. Wildl. 
Manage. 77:326–335) suggests that habitat alteration, such as 
clear cutting, may impact selection of hibernation sites. Further 
monitoring is important to see how often this phenomenon 
occurs and to encourage preservation of ideal hibernation sites 
that are reused year after year.

JESSICA M. VANNATTA (e-mail: jessivannatta1@hotmail.com) and 
MATTHEW KLUKOWSKI, Middle Tennessee State University Biology De-
partment, Box 60, Murfreesboro, Tennessee 37132, USA.

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). NESTING 
BY A REINTRODUCED FEMALE. The state of Louisiana has an al-
ligator management program that includes a commercial alligator 

farming program (Elsey and Kinler 2004. In Crocodiles. Proceed-
ings of the 17th Working Meeting Crocodile Specialist Group, pp. 
92–101. IUCN–The World Conservation Union, Gland, Switzer-
land and Cambridge UK; Elsey 2013. Herpetol. Rev. 44:309–310). 
The alligator farming program allows for the collection of eggs 
from the wild, with mandatory release of a portion of juvenile al-
ligators hatched from collected eggs as a “head-start” program to 
ensure future recruitment (Elsey and Kinler 2011. In Global Re-in-
troduction Perspectives: 2011. More Case Studies from around the 
Globe, pp. 125–129. Gland, Switzerland: IUCN/SSC Re-introduc-
tion Specialist Group and Abu Dhabi, UAE: Environment Agency-
Abu Dhabi; Elsey 2013, op. cit.). The juvenile alligators released 
from farms are measured, the sex is determined and recorded, 
and they are marked with monel tags placed between the toes of 
the hind legs and by tail notching (Elsey and Kinler 2011, op. cit.). 
The juvenile alligators (allowable size range of 91.4–152.4 cm total 
length [TL] at release) are then released back to the wetlands from 
which the eggs were collected one or two years earlier (Elsey 2013, 
op. cit.). 

An important measure of the success of this program would 
be documentation of successful reproduction by the reintroduced 
alligators after release to the wild. We have observed that many 
of the released juveniles grow to adult size and are subsequently 
caught in the annual regulated harvest. We documented 
presumptive morphological evidence that numerous harvested 
females had reproductive tracts suggesting they had attained 
sexual maturity and had ovulated (Elsey et al. 2001. In Grigg et 
al. [eds.], Crocodilian Biology and Evolution, pp. 244–255. Surrey 
Beatty & Sons Pty Ltd, Chipping Norton, NSW). We have also 
had numerous reports by commercial egg ranchers of sightings 
of tail-notched alligators defending nests, yet still lack certain 
confirmation of fertile eggs being deposited by reintroduced 
alligators. We have previously reported that in the farm-released 
alligators, nesting can occur earlier and at a younger age and 
smaller size than native wild specimens (Elsey et al. 2001, op. cit.; 
Elsey 2007. Herpetol. Bull. 102:11–14). We herein present evidence 
that a farm-released female alligator nested in the wild, and 
produced fertile eggs, some of which hatched successfully after 
collection and incubation. 

On 28 June 2014 at approximately 0740 h, CW and an associate 
were collecting alligator eggs on private wetlands in St. Mary 
Parish, Louisiana via airboat. As a nest was approached, the female 
alligator was seen on top of the nest. The airboat operator (CW) 
attempted to abort the approach to the nest so as to not disturb 
what appeared to be the female possibly in the process of egg 
deposition; however airboats are not equipped with brakes, and 
the boat slid toward the nest due to high water conditions. With 
the boat now adjacent to the nest, the female was closely observed 
depositing eggs into the nest cavity. Immediately the female 
alligator was noted to have tail notches, a method of permanently 
marking the alligator and indicating it had been released to the 
wild from a farm as described above. During some twenty minutes 
of observation, approximately 6–8 eggs were deposited. A series 
of photographs (Fig. 1) and a video clip were taken; providing 
clear evidence the farm-released female successfully nested. Tail 
notches present indicated the female had been released from a 
farm as part of the “head start” reintroduction program, and the 
year-specific notches appeared to be those used in 1994. All 32 
eggs present (the entire clutch) were collected for incubation at a 
commercial alligator farm. 

Although that specific clutch of eggs was not “flagged” for 
later identification after incubation, we were later able to review 
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egg hatch records from the alligator farm when egg hatching was 
completed. Only five clutches were collected that day having 
a clutch size of 32 eggs, and between 24 and 27 eggs hatched in 
clutches collected that day wherein 32 eggs were incubated. Thus, 
we were able to document successful hatching (75.0–84.4%) from 
eggs laid by a farm-raised alligator after release to the wild.

The tail notch indicated the female alligator was released 
in 1994; thus she was probably 21–22 years old during the 2014 
nesting season (alligators released for the “head-start” program 
must be released within two years of egg collections; Elsey et al. 
2001, op. cit.). Some alligators occasionally nest in sequential 
years, and we have some data available on inter-nest interval 
(Elsey et al. 2008. Southeast. Nat. 7:737–743). Almost certainly the 
female alligator observed would have nested several times in the 
twenty years between release in 1994 and the 2014 observation. 
This lends further support to the conservation benefits of the egg 
ranching program in Louisiana as this female likely contributed 
numerous clutches of hatchlings for population recruitment over 
the years since initial release to the wild.  

As previously reported (Elsey et al. 2001, op. cit.) it would be 
advantageous to have additional data as to nest success and egg 
viability (clutch size, fertility rates, hatch rates, and hatchling 
survival) of eggs produced by alligators released from farms. 
Documentation of a farm-released alligator having survived 
some twenty years and nesting successfully (and presumably 
having contributed numerous clutches of eggs over that time 

interval, adding to population sustainability) lends support to 
the philosophy of sustained use management of this valuable 
resource. Other species of crocodilians (including Crocodylus 
porosus, C. palustris, C. intermedius, and Caiman latirostris) have 
been studied for evidence of nesting after release to the wild 
(see references in Elsey et al. 2001, op. cit.). Further information 
may help refine management programs with reintroductions of 
crocodilians of other species as well.  

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
Rockefeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, 
Louisiana 70643, USA (e-mail: relsey@wlf.la.gov); CHRIS WALL and MISSY 
WALL, C&M Gator Farm, 26192 Highway 42, Holden, Louisiana 70444, USA. 

CROCODYLUS ACUTUS (American Crocodile). LONG DIS-
TANCE JUVENILE MOVEMENT. Crocodylus acutus is the most 
widely distributed New World crocodilian species with its range 
extending from Peru in the south to the southern tip of penin-
sular Florida in the north. Crocodylus acutus occupies primarily 
coastal brackish water habitat, however, it also occurs in fresh-
water to hypersaline habitats (Thorbjarnarson 2010. In S. C. 
Manolis and C. Stevenson [eds.], Crocodiles. Status Survey and 
Conservation Action Plan [3rd ed.], pp. 46–53. Crocodile Special-
ist Group, Darwin). There is limited literature on long-distance 
movements of juvenile crocodilians worldwide and no litera-
ture on juvenile crocodiles in Florida. However, adult C. acutus 
in Florida have been documented to make seasonal movements 
of 5–15 km from preferred foraging habitat to nesting beaches 
(Mazzotti 1983. The Ecology of Crocodylus acutus in Florida. PhD 
Dissertation. The Pennsylvania State University, University Park, 
Pennsylvania. 161 pp.), and one adult was documented mak-
ing a 35-km trip from her nest site to preferred foraging habitat 
(Cherkiss et. al. 2006. Herpetol. Rev. 38:72–73). Rodda (1984. Her-
petologica 40:444–451) reported on juvenile C. acutus movement 
in Gatun Lake, Panama, and found that juveniles stayed within 
1 km of their nest site for the first month. Movements of juve-
nile Crocodylus porosus (Saltwater Crocodile) in a river system 
in Northern Australia showed a maximum movement of 38.9 km 
from a known nest site, with the majority of the crocodiles stay-
ing within 15.6 km downstream to 6.8 km upstream (Webb and 
Messel 1978. Aust. Wildl. Res. 5:263–283). Juvenile movement of 
Crocodylus niloticus (Nile Crocodile) in Lake Ngezi, Zimbabwe 
showed crocodiles restricted their movements from 1.0 km up to 

Fig. 1. Female American Alligator depositing eggs into nest on 28 June 
2014 in St. Mary Parish, Louisiana, USA. Year-specific permanent tail 
notches indicated the female was released to the wild in 1994. Video 
clip of female depositing eggs also available.

Fig.1 Capture locations for juvenile Crocodylus acutus in Florida.
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4.5 km through the wet and dry seasons (Hutton 1989. Am. Zool. 
29:1033–1049).  Long distance movements of alligators were re-
corded for sizes ranging from 28 cm to 361 cm in a coastal refuge 
in Louisiana, where the distance traveled ranged from 0.3 km 
to 90.2 km. The data showed that the smaller alligators moved 
greater distance than larger ones (Lance et al. 2011. Southeast. 
Nat. 10:389–398). 

An ongoing 30-year mark and recapture study for Crocodylus 
acutus in Florida allowed us to look at long distance movement 
(> 30 km) of juveniles (< 1.25 m). Of the 446 individual juvenile 
crocodiles recaptured, only seven animals demonstrated an 
exceptional movement (> 30 km). Initial and most recent 
captures as a juvenile were used to analyze distances moved (Fig. 
1).  These distances were measured linearly between capture 
locations. Maximum linear distances of 76.3 km and 69.6 km 
were recorded for animals 4838 and 6662. All crocodiles moved 
from nesting habitat through potentially optimal nursery habitat 
prior to reaching their recapture locations. These juvenile long 
distance movements could be due to larger crocodiles facilitating 
their dispersal from the nest location (Lance et al. 2011, op. cit.). 
These data (Table 1) support that there is exchange of individuals 
among the nesting colonies and our ongoing efforts to monitor 
this threatened species allow us to make observations of how 
juvenile crocodiles are moving throughout the landscape in an 
ecosystem currently undergoing restoration.

RAFAEL G. CRESPO†, JEFFREY S. BEAUCHAMP (e-mail: jbeach@ufl.
edu), and FRANK J. MAZZOTTI, Department Wildlife Ecology and Con-
servation, Fort Lauderdale Research and Education Center, University of 
Florida, 3205 College Avenue, Davie, Florida 33314, USA (e-mail: fjma@ufl.
edu); MICHAEL S. CHERKISS, U.S. Geological Survey, Southeast Ecological 
Science Center, 3205 College Avenue, Davie, Florida 33314, USA (e-mail: 
mcherkiss@usgs.gov). † Deceased.

SQUAMATA — LIZARDS

BASILISCUS BASILISCUS (Common Basilisk). PREDATION. 
Basiliscus basiliscus are very common in streams, rivers, or lakes 
of Neotropical lowlands and are important in trophic interac-
tions, as prey or predators. They are subject to predation by a wide 
array of vertebrates such as birds, large fishes, some mammals, 
and other reptiles. Rarely, invertebrates such as large crustaceans 
also predate basilisks (Savage 2002. The Amphibians and Reptiles 
of Costa Rica: A Herpetofauna between Two Continents, between 
Two Seas. University of Chicago Press, Chicago, Illinois. 934 pp.; 
Flaherty and Friers 2014. Southeast. Nat. 13:N57–N58). Here we 
describe a predation event on a young Basiliscus basiliscus (SVL 
ca. 7 cm) by an invertebrate, a sub-adult female scorpion, Opist-
hacantus elatus (Scorpiones: Hemiscorpiidae). The event was at 

1025 h on 26 August 2014, on the shore of Perresénico River, Es-
tación Rancho Frío in Parque Nacional Darién, Darién, Panamá 
(8.0198907°N, 77.730486°W, WGS 84; 111 m elev.). The scorpion 
was 200 cm above the ground and positioned horizontally inside 
an interstice of a fallen branch, but with the anterior carapace 
region and the right pedipalp outside and holding with the chela 
the posterior left leg of the lizard. The lizard made occasional 
movements forward to escape but the scorpion held strong. We 
pulled the lizard with herpetological tongs and the scorpion held 
stronger. Opisthacantus elatus has a considerable mechanical 
strength to trap and manipulate large prey and is found more 
frequently under rocks or fallen trunks (Álvarez et al. 2013. Rev. 
Col. Entomol. 39:301–304). We think that the scorpion climbed 
up the fallen branch to hide and hunt. However, we did not see 
the scorpion eat the lizard. We captured both animals; the scor-
pion was deposited in Museo de Invertebrados de la Universidad 
de Panamá (MIUP) with collection data, but the lizard escaped 
after capture. Other lizards in the genera Homonota, Podarcis, Li-
olaemus, and some geckos have been preyed upon by scorpions 
(Fulvio and Minoli 2014. Cuad. Herpetol. 28:1–2). This is the first 
observation of a large scorpion trapping young B. basiliscus, pre-
sumably for predation, and gives insights to consider O. elatus as 
ecological pressure for young basilisks.

We thank Fondo Darién for financial support, Ministerio de 
Ambiente de Panamá for logistical facilities in Parque Nacional 
Darién, and Diomedes Quintero from MIUP for identification of 
the scorpion and determination of the sex. 

LUIS ELIZONDO, Programa de Maestría en Ciencias Biológicas, Vicerec-
toría de Investigación y Postgrado, Universidad de Panamá, Avenida Simón 
Bolívar (Carretera Transístmica), Ciudad de Panamá, Panamá; Apartado 3366 
Panamá 4, Panamá (e-mail: elizondolui@gmail.com); MAYKELL MORALES 
and SEAN ROMAÑA, Escuela de Biología, Universidad de Panamá, Avenida 
Simón Bolívar (Carretera Transístmica), Ciudad de Panamá. 

BRASILISCINCUS HEATHI (Brazilian Mabuya). TAIL BIFUR-
CATION. Tail bifurcation has been commonly reported for sev-
eral lizard families worldwide such as Agamidae (Ananjeva and 
Danov 1991. Amphibia-Reptilia 12:343–356), Diploglossidae 
(Cozendey et al. 2013. Herpetol. Rev. 44:145–146), Scincidae (e.g., 
McKelvy and Stark 2012. Herpetol. Rev. 43:138; Mitchell et al. 
2012. Herpetol. Rev. 43:650), Teidae (Gogliath et al. 2012. Herpe-
tol. Rev. 43:129), and Tropiduridae (Martins et al. 2013. Herpetol. 
Notes. 41: 369:371), including bizarre cases of species exhibiting 
from three to six regenerated tails (Koleska and Jablonski 2015. 
Ecol. Mont. 3: 26–28; Pelegrin and Leão 2015. Cuad. Herpetol. 
30:1–3). Most tail bifurcation observations were reported for a 
single individual and usually found at low rates within popula-
tions (Vrcibradic and Niemeyer 2013. Herpetol. Rev. 44:510–511). 

table 1. Initial capture and recapture total length (TL), days, and distance traveled for Crocodylus acutus in Florida.

Clip# Initial / Initial Capture Final Capture Days Between Total distance Distance 
 Recapture TL (cm) Location Location Captures traveled (km) traveled (m/day)
    

809 34.2 /102.0 Chapman Field N.E. Florida Bay 1646 54.3 30

1361 25.8 / 82.6 Flamingo Turkey Point 900 59.0 70

2499 23.9 / 96.1 Flamingo N.E. Florida Bay 1327 34.4 30

3910 26.6 / 40.4 N.E. Florida Bay Turkey Point 295 34.2 120

4838 25.6 / 101.7 East Cape Turkey Point 1001 76.3 80

6421 26.9 / 65.2 Flamingo N.E. Florida Bay 569 36.2 60

6662 26.1 / 93.0 East Cape Key Largo 584 69.6 120
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Herein, we report the first case of tail bifurcation in multiple in-
dividuals within a population of the Neotropical skink Brasilis-
cincus heathi.

During a field survey at Serra das Confusões, Piauí State, 
Brazil (9.1410°S, 43.5619°W, WSG84; 510 m elev.) in October 
2014 we collected two adult Brasiliscincus heathi with tail 
bifurcation from an area of rock outcrops. The first individual, 
a male (AAGARDA 11131; SVL = 69.8 mm, Fig. 1A) had 22.5 mm 
of original tail followed by a regenerated portion extending to 
47.8 mm before bifurcating into a smaller (8.6 mm) lateral and a 
larger (15.9 mm) axial branch. The second individual, a pregnant 
female (AAGARDA 11129; SVL = 64.7 mm, Fig. 1B) had an original 
(non-regenerated) portion of tail 41 mm long, followed by a 
regenerated portion extending 29 mm before bifurcating into a 
smaller lateral (6 mm) and a larger (12 mm) axial branch. Along 
with these two individuals, we collected 12 more specimens from 
which 8 exhibited a regenerated tail (not including the specimens 
with bifid tails). In this case, the frequency of bifurcated tail as a 
consequence of tail regeneration can be estimated as 20% (2/10). 

Vrcibradic and Niemeyer (2013, op. cit.) provided an estimation 
of tail bifurcation for populations of Notomabuya frenata and 
Psychosaura macrorhyncha (1.7% and 1.2%, respectively). Such 
estimations were made through the examination of several 
individuals (more than 100 specimens) from each species. 
Although we examined fewer individuals, the elevated frequency 
found by us (20%) might indicate that this abnormality occurs 
at a high rate within our studied population or such estimation 
may be biased due to an insufficient sampling. Nevertheless, this 
abnormality does not seem to affect the fitness or survival rate 
of the individuals as a pregnant female was found exhibiting a 
bifid tail. 

We are grateful to Adrian Antonio Garda for suggestions. 
Collections were made under permit (SISBIO # 46129-1).

FELIPE M. MAGALHÃES, Laboratório de Anfíbios e Répteis, Depar-
tamento de Botânica, Ecologia e Zoologia, Universidade Federal do Rio 
Grande do Norte, Campus Universitário, Lagoa Nova, 59078–900, Natal, Rio 
Grande do Norte, Brazil (e-mail: felipemm17@gmail.com); FELIPE CAM-
URUGI, RICARDO R. SILVEIRA-FILHO, and SARAH MÂNGIA, Departa-
mento de Sistemática e Ecologia, Centro de Ciências Exatas e da Natureza, 
Universidade Federal da Paraíba, 58051-900, João Pessoa, Paraíba, Brazil; 
BRENO MOURA DA CONCEIÇÃO, Programa de Pós-Graduação em Eco-
logia e Conservação, Universidade Federal de Sergipe, Cidade Universitária 

Prof. José Aloísio de Campos, São Cristóvão, 49100-000, Aracaju, Sergipe, 
Brasil.

CALOTES VERSICOLOR (Oriental Garden Lizard). DIET. Calotes 
versicolor is among the most geographically widespread mem-
bers of the genus (Uetz and Hošek  2014. The Reptile Database. 
http://reptile-database.reptarium.cz, accessed 29 Apr 2014) nat-
urally occurring in Afghanistan, Bangladesh, Bhutan, Cambodia, 
India, Indonesia (Sumatra), Myanmar, Nepal, Pakistan, Peninsu-
lar Malaysia, South East Iran, Singapore, South China, Sri Lanka, 
Thailand, and Vietnam, and additional introduced populations 
in Sulawesi, Malaysian Borneo, Maldives, Mauritius, Oman, 
Seychelles, and USA (Florida) (Enge and Krysko 2004. Florida 
Sci. 67:226–230; Matyot 2004. Phelsuma 12:35–47; Radder 2006. 
Curr. Sci. 91:1354–1363). It is a very adaptable, prolific species 
and is commonly found in human-altered environments includ-
ing highly urbanized areas (Erdelen 1988. J. Herpetol. 22:42–52). 
Although it is generally considered an insectivore, field records 
suggest that it is more an opportunistic omnivore with a wide 
range of prey. However, such records are often scattered in gray 
literature and in this review we collate published records and ob-
servations of our own and those of our colleagues, and subse-
quently discuss the possible reasons for dietary breadth. 

Our review revealed records of Calotes versicolor feeding 
on members of nine broad faunal groups (annelids, mollusks, 
insects, myriapods, arachnids, crustaceans, amphibians, reptiles, 
birds, and mammals) as well as plant matter (Table 1). Insects 
comprise most of the diet of C. versicolor. One of us (HS) observed 
an adult lizard feeding on a swarm of ants on the ground at a 
rate of one ant in every five to six seconds for ca. 30 seconds. Sit-
and-wait foraging patterns have also been used to catch wasps 
visiting a puddle of water (Supun Wellappuliarachchi, pers. 
comm.). Calotes versicolor even preys upon large species like the 
Atlas Moth (Attacus taprobanis) (HS, pers. obs.). Additionally, 
orthopterans, mantodeans, dipterans, odonates, blattodeans, 
hemipterans, and dermapterans constitute a lesser content in the 
diet (Rao 1975. Brit. J. Herpetol. 5:467–470; Indurkar and Sabnis 
1976. Comp. Physiol. Ecol. 1: 9–12; Sharma and Vazirani 1977. 
Rec. Zool. Surv. India 73:77–93; Chandra 1983. Plant Protection 
Bulletin 35:35; Qiu et al. 2001. Zool. Res. 22:367–374). Annelids 
are a constituent of the diet of C. versicolor, but are represented 
in a low volume in gut contents (Rao 1975, op. cit.) which could 
be due to high digestion rate of soft-bodied prey (Verheyen 1991. 
Funct. Ecol. 5:507–517; Qu et al. 2011. Curr. Zool. 57: 684–700). RS 
observed an adult male feeding on a small annelid, Megascolex 
coeruleus, that emerged on the surface soon after a rain. This 
lizard generally forages on the surface (tree trunks or on ground), 
but can opportunistically unearth fossorial prey like annelids 
(Sharma 2002. Cobra 48:14–15). RS observed a sub-adult lizard 
preying on an asparassid Heteropoda venatoria and a failed 
attempt of an adult female to catch a sub-adult theraphosid 
Poecilotheria pedersoni (before it escaped to a tree hollow) in Sri 
Lanka. 

Several groups of herpetofauna, including amphibians, 
agamids, geckos, skinks, and snakes are known prey items of 
C. versicolor. Records of feeding on juveniles of other agamids 
are common. S. Wellappuliarachchi (pers. comm.) observed 
an adult C. versicolor preying upon an injured C. calotes (SVL 
ca. 80–100 mm) after the latter was attacked by a cat. Holding 
its prey by the belly, the lizard hit the C. calotes on a brick wall 
vigorously several times and then carried it onto the top of a 
coconut tree. Senanayake (1980. Tiger Paper 7:26–28) reported 

Fig. 1. A) Adult male (AAGARDA 11131), and B) pregnant female (AA-
GARDA 11129) Brasiliscincus heathi exhibiting tail bifurcation. Scale 
= 10 mm.
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the Sri Lankan montane agamid Ceratophora stoddarti as a 
prey item of C. versicolor. However, currently Ceratophora 
stoddarti and C. versicolor are largely allopatric and thus this 
report seems questionable. Several species of geckos including 
Hemidactylus frenatus (S. Wellappuliarachchi, pers. comm.) 
and H. leschenaultii  (RS, pers. obs.) are also taken. Several 
incidents of these lizards taking small snakes as prey are known 
from India (Sharma 1998. J. Bombay Nat. Hist. Soc. 96:146–147; 
Kalaiarasan and Rajarathinam 2005. Cobra 61:16–20; Thite and 
Nerlekar 2012. Herpetol. Notes 5:518–518). Endotherms are 
arguably rare in the diet of C. versicolor, but they do feed on 
bird eggs, nestlings, and adult birds (Daniel 1983. The Book 
of Indian Reptiles. Bombay Natural History Society, Bombay, 
India; Dhindsa and Toor 1983. J. Bombay Nat. Hist. Soc. 
80:221–222; Paralkar 1995. J. Bombay Nat. Hist. Soc. 92:426). S. 
Wellappuliarachchi (pers. comm.) observed an adult lizard (total 
length ca. 180–200 mm) feeding on a Mus sp. (Field Mouse) in 
Sri Lanka, taking more than 20 minutes to completely swallow 
it, during which the lizard frequently squashed the mouse by 
hitting it on a rock. However, it is uncertain whether the lizard 
actively caught the live mouse or if the mouse was scavenged. 

Plant material is also a known component of the diet. The 
reason for feeding on plant matter is not clear, but could be for 
obtaining moisture (Devasahayam and Devasahayam 1989. J. 
Bombay Nat. Hist. Soc. 86:253) as well as nutrients (Indukar and 
Sabnis 1976, op. cit.), or could reflect secondary or accidental 
ingestion (Rao 1975, op. cit.; Bhatti et al. 1988. J. Bombay Nat. 
Hist. Soc. 84:692–693). However, active feeding on plant matter 
has been observed (Sekar 1987. J. Bombay Nat. Hist. Soc. 85:199; 
Devasahayam and Devasahayam 1989, op. cit.; Sharma 1994. J. 
Bombay Nat. Hist. Soc. 91:150; Sharma 1998. Cobra 34:21–22; 
Aengals 2000. Cobra 40:18).

Several factors may influence the wide spectrum of food 
habits known for this species. 1) Calotes versicolor is among 
the most widespread non-gekkonid lizards in the world (Enge 
and Krysko 2004, op. cit.; Matyot 2004, op. cit.; Radder 2006, 
op. cit.), thus would encounter and hence could potentially 
prey on a large range of prey items within its range. 2) It is a 
relatively large lizard where males may attain 140 mm (SVL) 
and a total length over 450 mm (Radder et al. 2001. J. Herpetol. 
35:156–160). Adults also have large heads with a relatively wide 
gape. Body size is known to greatly inflχuence many aspects of 
the morphology, physiology, and ecology of organisms (Meiri 
2008. Global Ecol. Biogeog. 17:724–734.), thus prey size as well 
prey spectrum could vary linearly with the size of the predator 
allowing them to consume a larger range of prey items. 
Arguably, this could help them displace populations of smaller 
competitors (e.g., Bronchocela cristatella in Singapore: Diong 
et al. 1994. Nature Malaysiana 19:46–54). 3) Calotes versicolor 
is commonly observed in anthropogenic habitats including 
home gardens, parks, plantations, and cities (Somaweera and 
Somaweera 2009. Lizards of Sri Lanka: A Colour Guide with 
Field Keys. Chimaira Buchhandelsgesellschaft mbH, Frankfurt 
am Main. 304 pp.). Individuals often forage on ground, foliage, 
and on man-made structures, and males often display from 
fences and other conspicuous perches. Hence the species is 
more commonly seen, increasing the likelihood of observing 
foraging behavior. This explains why most feeding observations 
are anecdotal and opportunistic in man-made environments. 

Diet breadth and foraging success are of great importance in 
understanding the distribution of a predator and to understand 
its population dynamics and inter-specific interactions (Pitt and 

Ritchie 2002. Oikos 96:157–163). Coupled with its wide thermal 
tolerance limits (Qiu et al. 2009. Acta Ecol. Sinica 29:1738–1744) 
and habitat generalism (Radder 2006, op. cit.), a broad diet may 
have assisted the colonizing success of this species.

We thank I. Agarwal, T. Amarasinghe, B. Dayananda, M. 
Elphick, S. R. Ganesh, M. Greenlees, M. Gunawardena, S. Ka-
runarathna, B. Kekulandala, K. Maduwage, U. Manthey, Chandra 
Mouli, N. Perera, G. Vogel, and S. Wellappuliarachchi for provid-
ing literature and personal observations.
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CHAMAELEO ZEYLANICUS (Indian Chameleon). CLUTCH 
SIZE. Reported clutch size of Chamaeleo zeylanicus ranges from 
10–33 (Daniel 2002. The Book of Indian Reptiles and Amphib-
ians. Bombay Natural History Society and Oxford University 
Press, Mumbai. viii + 238 pp.; Das 2002. A Photographic Guide 
to Snakes and other Reptiles of India. New Holland Publishers 
[UK] Ltd, London. 144 pp.). One female Chamaeleo zeylanicus 
(357 mm total length) was confiscated at Kolkata, West Bengal, 
India by authorities on 1 November 2014 and was housed in the 
Wildlife Rescue Centre, Kolkata. On 3 November 2014 at ca. 1030 
h we found a clutch containing 65 eggs in the enclosure. The eggs 
were laid in a water bowl and a few eggs were drowned and rotten 
at the time of collection. Egg diameter ranged from 20–21.2 mm 
in length (mean: 20.54 mm) and 14.9–15.6 mm in width (mean: 
15.32 mm). The top of the eggs were marked with a non-toxic 
marker during collection to avoid turning of eggs and 60 healthy 
looking eggs were kept in a plastic container (25 cm × 30 cm × 
15 cm) with vermiculite as an artificial substrate for incubation. 
Small holes were made in the lid for circulation of air. The con-
tainer was kept inside a wooden cupboard. To maintain temper-
ature, external heat source of a 100-watt bulb was used. The bulb 
was kept on during the night to keep the ambient temperature 
between 27–30°C. The eggs were sprayed lightly with water when 
they looked dry.

By February 2015, 31 eggs were rotten. The rotten eggs were 
removed when found. On 29 May 2015 at ca. 1130 h, after 207 days 
of incubation, the first hatchling was observed to put its head 
out from one of the eggs. When it failed to get out by itself after 
another two hours, it was manually pushed out of the eggshell. 

Fig. 1. Clockwise from upper left: Eggs, emergence, healthy hatch-
lings, and care of weak hatchling of Chamaeleo zeylanicus.
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The hatchling started moving within a minute and then opened 
its eyes. It was shifted to a bigger container (25 cm × 36 cm × 27 
cm) and was given twigs to climb on. In the next seven days, 18 
more eggs hatched at varying times of the day. On 12 June 2015 ca. 
2150 h, after 222 days from the date of laying the final hatchling 
emerged. Smith (1935. The Fauna of British India, Ceylon and 
Burma. Reptiles and Amphibia, Vol. II.Sauria. Taylor and Francis, 
London. 440 pp.) noted the clutch size to be 31 and the egg size to 
be 13 mm × 7 mm. He also mentioned another clutch containing 
13 eggs that measured 19 mm × 12 mm. Another study noted the 
species has an incubation period of eight months and a clutch 
size of 32–40 with the range of size and weight of the eggs to be 
15–22.5 mm × 9–12 mm and 1–2 g (Singh et al. 1984. J. Bombay 
Nat. Hist. Soc. 81[1]:86–92). Our present report documents the 
largest clutch size recorded for the species.

The snout–vent length of the hatchlings ranged from 23–32 
mm (mean = 27.6 mm) and the tail length ranged from 31–38mm 
(mean = 34 mm). Singh et al. (1984, op. cit.) reported the size 
of four hatchlings: total length 70–72.5 mm, SVL 30–34.5. The 
weight of the hatchlings ranged from 0.93–1.8 g (mean = 1.3 g). 
The weak embryos which still had good amount of yolk inside 
their umbellica were carefully transferred to disinfected banana 
leaves to cushion them and were kept in a separate plastic 
container at room temperature (ca. 31ºC). They recovered within 
24–36 h. Some eggs showed pipping but they failed to emerge. 
These eggs were carefully slit with a scalpel to assist emergence. 
The remaining nine eggs were kept under observation for 
another seven days. Then they were cut open. Five of those eggs 
had fully formed dead embryos. The remaining eggs did not form 
any embryos and yolk was in liquid state. Twenty eggs were thus 
successfully hatched.

We thank Singaram Kulandaivel (Divisional Forest Officer, 
Wildlife Headquarter, West Bengal), Shankar Dutta (Ranger), 
Michele Smith, Arjan Basu Roy, Somnath Majhi, 
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COLEODACTYLUS MERIDIONALIS (Meridian Gecko). PRE-
DATION. The lizards of the genus Coleodactylus (Sphaerodac-
tylidae) are widely distributed in northeastern South Amer-
ica (Kluge 1995. Amer. Mus. Novit. 3139:1–23). This genus is 
composed of a complex of small diurnal species that inhabit leaf 
litter (Ávila-Pires 1995. Zoologische Verhandelingen 299:1–706; 
Vanzolini 1968. Arq. Zool. 17:1–84). Coleodactylus meridionalis 
is a litter-dweller distributed in the Caatinga and Atlantic Rain-
forest of northeastern Brazil (Ribeiro et al. 2013. Herpetol. Notes 
6:23–27). Here we report a predation event on an individual of C. 
meridionalis (SVL = 26.18 mm; tail length = 20.84 mm; 0.3 g) by 
Brasiliscincus heathi (SVL = 65.96 mm; tail length = 77.8 mm; 6.1 
g). On 18 November 2014 at 1611 h, in Serra Grande (6.503499ºS, 
35.933579ºW; WGS 84) municipality of Cuité, Paraíba State, 
northeastern Brazil, during an active search in leaf litter for rep-
tiles, we observed a C. meridionalis being preyed upon by a B. 
heathi (Fig. 1). The observation lasted at least five minutes, after 
which the lizards were collected and subsequently euthanized, 
fixed with 10% formalin, and deposited at the Coleção Herpe-
tológica da Universidade Regional do Cariri (URCA-H 10.176 and 
10.164, respectively). Although C. meridionalis has been reported 
in the diet of Tropidurus hygomii (Vargens et al. 2005. Herpetol. 

Rev. 36:173–174), to our knowledge this is the first record of pre-
dation of C. meridionalis by B. heathi.
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RWA (process BPI-0067-000060100/12) and for master fellowship 
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Pessoal de Nível Superior (CAPES) for a master fellowship to 
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CTENOSAURA OAXACANA (Oaxacan Spiny-Tailed Iguana). 
PREDATION. Ctenosaura oaxacana is a critically endangered 
species distributed in tropical dry forest along the Pacific coast 
of the Mexican state of Oaxaca (Köhler 2004. IUCN 2013; Köhler 
and Hasbún 2001. Senckenberg Biol. 81:257–267). As part of an 
ongoing project to examine C. oaxacana habitat use, we radio-
tracked C. oaxacana outfitted with Holohil Ltd. PD-2 transmit-
ters affixed externally at the dorsal base of the tail with the an-
tenna extending anteriorly. On 25 May 2014 and 30 May 2014 in 
San Pedro Huamelula Municipality, we found one adult female 
and one adult male radio tagged iguanas (13.5 cm SVL, 20.5 cm 
tail length, 84 g, and 15.4 cm SVL, 17.5 cm tail length, 107 g, re-
spectively) each ingested by adult female Western Lyre Snakes 
(Trimorphodon biscutatus) (99.8 cm SVL; 18.4 cm tail length; 215 
g, and 104.5 cm SVL, 20.5 cm tail length, 292 g, respectively). The 
T. biscutatus were maintained at ambient temperature for 5 and 
10 days, respectively, until the transmitter and string attached to 
iguana scales were defecated (snake mass post-defecation = 175 
g and 225 g, respectively). The iguanas represented 48.0% and 
47.6% of the snake body mass, and 28.8% and 26.3%, of the total 
length of the snakes respectively, considering 4 g mass of receiver 
and glue. 

Fig. 1. Predation of Coleodactylus meridionalis by a Brasiliscincus 
heathi, Paraíba, Brazil.
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Trimorphodon biscutatus is a mostly terrestrial, nocturnal, 
active forager known to predate snakes, mammals, and diurnal 
lizards including Ctenosaura (Scott and Norman 1984. Cat. 
Amer. Amph. Rept. 353.1–353.3). In Costa Rica, T. biscutatus 
is one of the main predators of C. similis (Savage 2002. The 
Amphibians and Reptiles of Costa Rica: A Herpetofauna between 
Two Continents, between Two Seas. University of Chicago Press, 
Chicago, Illinois. 934 pp.). A juvenile C. pectinata (30 cm SVL; 46 
cm tail length; 405 g) predated by a T. biscutatus (150 cm SVL; 25 
cm tail length; 1183 g, representing 34.2% of body mass of the 
snake) proved fatal within 20 minutes of ingestion (Ramírez-
Bautista 1992. Herpetol. Rev. 23[3]:82) despite the C. pectinata 
being relatively smaller in size than the C. oaxacana predation 
instances we present here. These observations represent the 
first reports of C. oaxacana being predated by T. biscutatus and 
establish that adults are susceptible to predation by relatively 
small snakes while in refugia. Our observations also add to the 
understanding of relative meal size in T. biscutatus.

We thank Emigdio Orozco Sanchez and Fernando Valencia. 
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(México) SGPA/DGVS/04235/13 to VHR.
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LIOLAEMUS TENUIS TENUIS (Slender Jewel Lizard). NOCTUR-
NAL ACTIVITY. The highly speciose genus Liolaemus is wide-
spread in southern South America but only a few species have 
been described as human commensals in the way that they sur-
vive, proliferate, and colonize urban or suburban areas (Vidal and 
Labra 2008 [eds.], Herpetología de Chile. Science Verlag Ed., San-
tiago, Chile. 600 pp.). Despite a remarkable diversity of ecological 
and biological traits, all species are diurnal. This note documents 
a case of nocturnal activity in Liolaemus tenuis tenuis, a small 
lizard with a wide distribution in central Chile, but in Argentina 
is only found in a small area covered with Andean-Patagonian 
forest, in Neuquén Province (Christie and Sage 2002. Cuad. Her-
petol. 16:80–82). The present observation occurred after 2200 h 
on a wall facing northeast on the main building hallway of Hos-
teria Piedra Pintada (39.1177°S, 71.0967°W, WGS 84; 1046 m elev.) 
at Provincial Road 11 (km marker 50), on the southern coast of 
Pulmari Lake, Alumine Department, Neuquén Province. On 24 
January 2013, several lizards (4–5) were observed around an il-
luminated electric wall lantern, situated ~ 2.50 m above ground 
and surrounded by branches of an ornamental rose vine. Appar-
ently, they were feeding on insects but when we approached to 
less than 5 m all but one adult female ran away in different di-
rections. This individual was photographed with a digital camera 
(Fig. 1) and remained in the same position for ~ 2 minutes until 
she started moving around the lantern and between vegetation 
to finally disappear from our view after two or three minutes. 
Three other smaller individuals were later observed moving near 
the lamp over the next 15–20 minutes but vine foliage density 
obscured clear spotting and accurate identification. Our obser-
vation occurred on an unusually warm night (> 20°C) and after a 
hot day that probably warmed the building walls allowing lizards 
to maintain nocturnal activity. This observation is apparently 
the first report of nocturnal activity in L. tenuis tenuis and prob-
ably for the entire genus. Other species of Liolaemus may remain 

active for a brief period after nightfall via thigmothermy on warm 
substrates but this has only observed in desert species (e.g., L. 
darwinii, L. olongasta, L. koslowskyi) in the Monte biogeographic 
region but never in colder regions such as the Andean Patago-
nian forest. 

LUCIANO JAVIER AVILA (e-mail: avilacnp@gmail.com) and MARI-
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MENETIA GREYII (Grey’s Skink). DIET. Despite widespread in-
sectivory there are remarkably few records of the species iden-
tity of insect dietary items of any Australian lizard species, and 
little is known of the biology of the minute terrestrial lygosomine 
skinks of the genus Menetia. On 29 October 1990, 1400 h, MP 
detected a mature adult (SVL 32 mm) Menetia greyii Gray, 1845, 
with complete original tail eating an adult (total length ca. 25 
mm) damselfly, Austrolestes io (Selys, 1862) (Odonata: Zygoptera: 
Lestidae), on brick pavers in the brick wall-enclosed backyard 
(ca. 7 × 3 m) of Unit 1/12 Hannibal Street, Palmyra, metropolitan 
Perth, Western Australia, Australia (32.038056°S, 115.780278°E, 
WGS 84; 20 m elev.). When first observed, the M. greyii had al-
ready swallowed most of the A. io, head-first and including all 
four wings, and it was only detected by ca. 3 mm of the abdomen 
protruding from the mouth. The M. greyii eventually regurgitated 
the A. io after 5–6 minutes, perhaps because of perceived threat 
due to close proximity and movements of the photographer and 
disturbance from the camera flash, but more likely due to the 
A. io being too long for the M. greyii to swallow completely, as it 
spent 2–3 minutes attempting to swallow the rest of the abdo-
men even after we had stopped taking photos. Neither subject 
was retained. Observations were made on a sunny mid-spring 
day with no cloud cover or perceptible wind; temperature was 
not recorded. The M. greyii was one of 4–5 adults resident in the 
yard, which was void of vegetation except for two exotic succu-
lents 20–30 cm high situated at the base of a wall; small popula-
tions of two arboreal species, the larger skink Cryptoblepharus 
buchanani and the gecko Christinus marmoratus, were present 
on brick walls of the building by day and night, respectively.

Austrolestes io would therefore appear to be just beyond the 
upper size-limit of single prey items for adult Menetia greyii, al-
though whether there were other prey items in the gut that may 

Fig. 1. A) Adult female of Liolaemus tenuis tenuis. B) Lantern and 
wall where nocturnal activity was observed, white arrow marks exact 
place were female was photographed.
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have impeded full swallowing was undetermined; lizards may 
occasionally attempt to swallow single prey items beyond their 
gustatory capacity, and then regurgitate the swallowed portion 
(e.g., the eublepharid gecko Coleonyx variegatus with a large 
road-killed centipede, Gardner and Mendelson 1999. Herpe-
tol. Rev. 30[4]:227), as likely the case in the above observations. 
Other lizard species have been occasionally reported to deal with 
relatively large arthropod prey items by disarticulation and then 
consumption of the portions (e.g., the polychrotid Anolis unifor-
mis with large Alate Diptera, Eifler 1995. Herpetol. Rev. 26[4]:204; 
the teiid Ameiva ameiva with large cerambycid beetles, Morato 
2012. Herpetol. Rev. 43[3]:328), however this did not occur in the 
above case. How this strictly terrestrial species was able to secure 
the A. io in the above interaction is unknown (not observed); this 
may have been by active predation, or opportunistic salvage of 
an individual killed or injured by another predator such as a bird 
or spider.

There is a report of Menetia greyii hunting insects in a lump 
of dry branches in Fromes Creek, 2 km W of Banncannia water-
hole, Sturt NP, New South Wales (NSW), arid east Australia, but 
identities of the potential prey were not provided (Henle 1996. 
Herpetofauna 26[1]:12–25). Gut content analysis of vouchers 
from two semi-arid localities in southern Australia (N = 85; most 
from “Erskine Park,” Salter Springs, 85 km N of Adelaide; 13 km 
from coastal Port Gawler, 30 km N of Adelaide) revealed 128 iden-
tifiable remains of various small Arthropoda (most Insecta) as 
dietary items of 44 M. greyii, 45% termites (Isoptera), 13% bugs 
(Hemiptera), 10% ants (Hymenoptera: Apocrita: Formicidae), 9% 
beetles (Coleoptera), 8% spiders (Arachnida: Aranea), 7% moths 
(Lepidoptera), and a few flies (Diptera), cockroaches (Blatto-
dea), nymphal grasshoppers (Orthoptera), and pseudoscorpions 
(Arachnida: Pseudoscorpiones) (Smyth and Smith 1974. J. Her-
petol. 8[4]:329–35). More recently, gut content analysis of a larger 
sample (N = 448) of Menetia “greyi” [sic] from sites in the Great 
Victoria Desert in arid west Australia (some collected by the pres-
ent first author) found 468 dietary items in 146 vouchers, com-
prising (by conversion of proportions of numbers to percentag-
es) 33.1% spiders (Aranea), 22.2% silverfish (Thysanura), 17.7% 
bugs (Hemiptera), 3.4% beetles (Coleoptera), 3.4% termites 
(Isoptera), 2.6% ants (Formicidae), 3.0% mites (Arachnida: Aca-
rina), 2.4% grasshoppers (Orthoptera), 1.5% flies (Diptera), 0.9% 
(proportion given as .004, in error) wasps (Hymenoptera: Ap-
ocrita), 0.9% pseudoscorpions (Pseudoscorpiones), 0.6% cock-
roaches (Blattodea), 0.2% moths (Lepidoptera), 0.2% centipedes 
(Myriopoda: Chilopoda), 2.1% other Insecta, 4.7% eggs and 1.3% 
larvae (presumably Insecta), 0.2% unidentified plant remains, 
and 0.1% unidentified (Pianka 2011. West. Austral. Nat. 28[1]:12–
17). Other than ants (resolvable to family), no identities of prey 
items to species, genus, or family were given in these papers. 
Both studies found diets comprised of small arthropods, but the 
range of arthropod orders taken and proportions in diets differed 
markedly. Most striking, Isoptera were the dominant item in di-
ets in the southern Australia sample, but comprised a low pro-
portion of items in the west Australia sample which instead was 
dominated by Aranea and Thysanura with the latter dominant 
by volume (35.3%) but absent in the southern Australia sample; 
discrepancy in the results of gut content analyses illustrates how 
diets in the same species may vary between different regions and 
habitats, and perhaps with year and season. A notable feature in 
both studies was the apparent absence of prey items in a large 
proportion of vouchers (ca. 67.41% and 48.24%, respectively). 
All prey items in both studies were of small size, relative to their 

predators, however our above record indicates that the range of 
prey-size taken by M. greyii is much greater than previously re-
ported, and may include items of roughly equivalent body length 
to themselves in diets; although protagonists were not weighed, 
the mass of the single item would have constituted a major pro-
portion of unfed total body mass of the predator in this interac-
tion. Our record is also notable as the first report of predation by 
M. greyii on Odonata.

Menetia greyii is distributed over most of the Australian 
mainland except much of Victoria, the southeast coast, the east-
ern slopes of the Great Dividing Range, and Cape York (Cog-
ger 2014. Reptiles and Amphibians of Australia [7th ed.]. CSIRO 
Publishing, Collingwood, Victoria, Australia. xxx + 1033 pp.), 
with apparently isolated populations in the northern Australian 
Capital Territory (ACT) (Jenkins and Bartell 1980. A Field Guide 
to Reptiles of the Australian High Country. Inkata Press Propri-
etary Limited, Melbourne. 2 pp. [unpaginated] + 278 pp.) and the 
Northern Tablelands of NSW (DCM, unpubl. data); as currently 
conceived M. greyii includes both sexual and parthenogenetic 
populations. Austrolestes io is a disjunctly distributed southern 
Australian species, present in Tasmania, Victoria, southern ACT, 
and in the southwest of Western Australia where it is relatively 
common, but is infrequently encountered and therefore likely 
sparsely distributed in southeastern Australia (MP, unpubl. data). 
The current known distributions of the predator and prey species 
in the above interaction only overlap in southwest Australia with 
the isolated population of the latter, although known localities of 
the two species approach in the highlands of the ACT.

We thank Brenda Coulson for assistance in observations.
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MICROLOPHUS BIVITTATUS (Lava Lizard). PREDATION. On 13 
January 2015 at 1138 h we observed an Ardea alba (Great Egret) 
stalk, capture, and consume an adult female Microlophus bivit-
tatus in Puerto Baquerizo Moreno, San Cristóbal, Galápagos, Ec-
uador (0.90336ºS, 89.6105ºW). The setting was an urban vacant 
lot with scattered building material and low plants. M. bivittatus 
were conspicuously common in the town, and appeared to be 
the only available food there for A. alba; the close flight distance 
of A. alba in the Galápagos probably contributed to its ability to 
forage in a busy urban area. Ardea alba normally forage in near-
shore habitats and are native to San Cristóbal (Fitter et al 2000. 
Wildlife of the Galápagos, Princeton University Press, Princeton, 
New Jersey. 254 pp.). The capture and consumption took approx-
imately 20 seconds.  

RUSSELL L BURKE (e-mail: biorlb@hofstra.edu) and MIRANDA 
FIGUERAS, Department of Biology, Hofstra University, Hempstead, New 
York 11549, USA (e-mail: mirandafigueras@gmail.com); PAUL P. CALLE, 
Wildlife Conservation Society, Zoological Health Program, 2300 Southern 
Blvd., Bronx, New York 10460, USA (e-mail: pcalle@wcs.org).

OPLURUS CUVIERI CUVIERI (Madagascan Spiny-tailed Igua-
na). DIET. Several studies have shown that Oplurus cuvieri cuvi-
eri mainly prey on invertebrates, with a high proportion of those 
being ants, and also occasionally feeds on plant materials (Del-
heusy and Bels 1992. J. Exp. Biol. 170:155–186; Randriamahazo 
and Mori 2012. Curr. Herpetol. 31:8–13). In addition, two reports 
suggest active predation on nestling birds by O. c. cuvieri. Egu-
chi (2005. In Yamagishi [ed.], Social Organization of the Rufous 
Vanga, pp. 83–104. Kyoto Univ. Press, Kyoto, Japan) observed that 
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an adult Schetba rufa (Rufous Vanga) intensively attacked an in-
dividual of O. c. cuvieri that came close to a nest of the S. rufa, 
and he inferred that O. c. cuvieri feeds on nestlings of S. rufa. Ito 
(2013. Herpetol. Rev. 44:678) reported a predation event of O. c. 
cuvieri on a fledgling of Hypsipetes madagascariensis (Madagas-
car Bulbul) that had fallen from its nest. Here, we report a case of 
active predation on an adult bird by O. c. cuvieri. 

In Ampijoroa forest of Ankarafantsika National Park, 
Madagascar, at approximately 1150 h on 2 December 2012, 
we found a pair of Cinnyris sovimanga (Souimanga Sunbird) 
perching on a branch of a tree approximately 4 m high. An adult 
male Oplurus cuvieri cuvieri (SVL ca. 170 mm) approached 
the base of the tree and started to climb the trunk. The lizard 
intermittently climbed up to an approximately 3-m high branch 
in several minutes. At the branch, the lizard turned toward the 
birds and slowly came close to them. Then the lizard stepped on 
another branch and remained motionless for approximately 10 
seconds at this position 20 cm behind the birds. At 1205 h, the 
lizard sprang at the male C. sovimanga from the branch and held 

the bird with its mouth. Although they fell down to the ground 
together from the branch, the lizard was still holding the bird with 
its mouth. Immediately after the landing, the lizard ran away to 
another tree approximately 5 m away and quickly climbed the 
tree while holding the bird (Fig. 1). Finally, the lizard began to eat 
the bird on a branch 4 m high. This is the first report on active 
hunting of adult birds by O. c. cuvieri. 

This study was financially supported by JSPS Grant-in-Aid for 
Scientific Research (B: no. 24405008). We thank Akira Mori for his 
valuable suggestions and staff of Madagascar National Park for 
their assistance in the field study. 

MAKOTO MAC ITOH, Department of Zoology, Graduate School of Sci-
ence, Kyoto University, Sakyo, Kyoto, 606-8502 Japan (e-mail: mac_itoh@
yahoo.co.jp); RYO ITO, Primate Research Institute, Kyoto University, In-
uyama, Aichi, 484-8506 Japan. 

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). HABITAT 
USE. The combination of high temperatures and low humidity 
from lack of precipitation, as has happened frequently over the 
last few years in Oklahoma, USA, can create desiccation cracks in 
dry, bare clay soil (Morris et al. 1992. Can. Geotech. J. 29:263–277; 
Peron et al. 2009. Can. Geotech. J. 46:1177–1201; Burmeier et al. 
2010. Plant and Soil 333:351–364). This phenomenon occurred on 
Core Reserve Area 3 (CRA3), a preserved area of tallgrass prairie 
and woodland on Tinker Air Force Base on the outskirts of Okla-
homa City. One of the few remnant populations of Phrynosoma 
cornutum in central Oklahoma occurs on CRA3 (35.415780°N, 
97.410975°W; WGS 84), and this population has been studied in-
tensively with visual surveys and radio telemetry (Endriss et al. 
2007. Herpetologica 63:320–331; Bogosian et al. 2012. Ecol. Mod-
el. 237/238:63–73; Wolf et al. 2013. Herpetologica 69:265–281). 
We directly observed 10 telemetered P. cornutum taking refuge 
in these drought-induced cracks on multiple occasions during 
the summer and autumn between 2010 and 2014 (Fig. 1). Several 
additional P. cornutum were suspected of being in cracks based 
on telemetry signals, but could not be visually confirmed. Vari-
ous ages of P. cornutum were observed using these cracks, includ-
ing hatchlings (SVL 23–26 mm) and adults of both sexes (SVL 
52–72 mm). Cracks were generally only a few centimeters wide 
at ground level, and the width of the cracks decreased with in-
creasing depth. P. cornutum were observed up to 150 mm below 
ground level. Individuals of all ages were also observed partially 

Fig. 1. Oplurus cuvieri cuvieri climbed the tree while holding adult 
Cinnyris sovimanga.

Fig. 1. Phrynosoma cornutum utilizing an ephemeral desiccation 
crack as a refuge. 
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in or adjacent to cracks, and would seek refuge deeper in cracks 
upon approach by researchers. Pianka and Parker (1975. Copeia 
1975:141–162) suggested that Phrynosoma engage in bimodal 
daily activity patterns during June, July, and August to avoid the 
heat of the day, which can often exceed 32°C at CRA3. Crack use 
may represent an escape from heat during summer. However, P. 
cornutum have also been observed using cracks in the autumn 
during temperatures of 16–21°C suggesting that cracks may also 
provide refuge from predators, as is indicated by P. cornutum 
seeking shelter in cracks when approached by researchers. To our 
knowledge, use of desiccation cracks in substrate has not been 
documented in the literature for Phrynosoma, but these refugia 
seem to represent a valuable, though ephemeral, microhabitat.  
Such cracks may be especially valuable, given that refugia pro-
vided by vegetative cover may be reduced during and soon after 
times of extreme high heat and low humidity.

ALEXANDER J. WOLF (e-mail: alex.wolf@mdc.mo.gov), JENNIE 
MOOK (e-mail: jmook@siu.edu), and MIRANDA VESY (e-mail: mnvesy@
gmail.com), Cooperative Wildlife Research Lab, Southern Illinois University, 
Carbondale, Illinois 62901-6504, USA; RAYMOND W. MOODY (e-mail: ray-
mond.moody@us.af.mil) and DONNA NOLAN, 7701 Arnold St. Suite 109, 
US Air Force, Tinker Air Force Base, Oklahoma 73145-9100 USA (e-mail: 
donna.nolan.1.ctr@us.af.mil).

PSEUDOGEKKO DITOY (Leyte Diminutive False Gecko). MOR-
PHOLOGY. Pseudogekko ditoy is a recently described, secretive 
species of gecko known only from the islands of Leyte and Samar 
in east-central Philippines. Few specimens of this species have 
been encountered or collected, and as such, researchers have 
had limited ability to detect morphological variation among in-
dividuals. The examination of secondary sexual characteristics 
has been an important tool used to determine the sex of indi-
viduals in this genus. Many secondary sexual characteristics ex-
ist among lizards, but a widespread diagnostic character used 
to differentiate sexes is the presence of enlarged, precloacal or 
femoral pores. Typically, these pores are used to identify males of 
a species; however, the presence of precloacal pores in females 
has been documented in several families, including Lacertidae 
(Khanoon et al. 2013. Zool. Sci. 30:110–117), Liolaemidae (Valde-
cantos et al. 2014. Acta Herpetol. 9:147–158), and Gekkonidae. 
Within the family Gekkonidae, females with precloacal pores 
have been reported for multiple genera, including Cyrtodactylus 
(Bauer et al. 2010. Zootaxa 2570:41–50; Pauwels et al., 2014. Zoo-
taxa 3755:584–594), Hemiphyllodactylus (Zug 2010. Smithson. 
Contr. Zool. 631:1–70), Hoplodactylus (Jewell 2006. Identifying 
Geckos in Otago. Science & Technical Publishing, Department of 
Conservation. Wellington, New Zealand. 60 pp.), and Naultinus 
(Jewell 2006, op cit.). Herein, we report on the first record of pre-
cloacal pores in female Pseudogekko.

During a recent biodiversity survey from 1 June to 9 July 
2014 on Samar Island in the eastern Philippines, we collected 
two adult P. ditoy on leaf litter near stream systems: a single, 
gravid, adult female (KU 338507) in Municipality of San Jose 
de Buan, Western Samar Province, Samar Island, Philippines 
(12.05262°N, 125.03429°E, WGS 84; 209 m elev.), and a single 
adult male (KU 338508) in Barangay San Rafael, Municipality 
of Taft, Eastern Samar Province, Samar Island, Philippines 
(11.80255°N, 125.29276°E, WGS 84; 140 m elev.). The specimens 
have 18 (female) and 17 (male) small pores in continuous, 
precloacal series, which are moderately arched anteromedially. 
The posterior half of the body on the male specimen is damaged; 
however, comparisons with the pore series of a previously 

collected adult male (KU 326438, paratype) shows female pores 
to be smaller in size than male pores (Fig. 1). Recognizing that 
this character has been used to determine sex in systematic 
studies of this genus, with the presence of pores recognized to 
occur in males only (Siler et al. 2014. Herpetol. Monogr. 28:110–
139), caution must be taken in future studies concerning the use 
of this character to determine sex, and gonadal inspection may 
be necessary for proper validation. Fieldwork was supported 
by NSF DEB 0743491 and EF-0334952 to RMB, and NSF DEB 
0804115 and IOS 1353683 to CDS.

DREW R. DAVIS, Department of Biology, University of South Dakota, 
414 East Clark St., Vermillion, South Dakota 57069, USA (e-mail: drew.da-
vis@usd.edu); MARITES B. SANGUILA, Father Saturnino Urios University, 
San Francisco St., Butuan City 8600, Agusan del Norte, Philippines (e-mail: 
tess.b.sanguila@gmail.com); JOSEPH C. BROWN, Herpetology Depart-
ment, San Diego Zoo, San Diego, California 92101, USA (e-mail: jbrown@
sandiegozoo.org); RAFE M. BROWN (e-mail: rafe@ku.edu) and KERRY A. 
COBB, Biodiversity Institute, University of Kansas, 1345 Jayhawk Blvd, Law-
rence, Kansas 66045, USA (e-mail: kerryc@ku.edu); PHILIP BERGMANN 
(e-mail: pbergmann@clarku.edu) and GEN MORINAGA, Department of 

Fig. 1. Photographs of precloacal pore series in preserved specimens 
of Pseudogekko ditoy from the Philippines. A) Adult female (KU 
338507; SVL = 49.7 mm) from northern Samar Island. B) Adult male 
(KU 326438; SVL = 49.4 mm) from southern Leyte Island. Scale bars 
= 2 mm.
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Biology, Clark University, 950 Main Street, Worcester, Massachusetts 01610, 
USA (e-mail: gmorinaga@clarku.edu); NICHOLAS A. HURON (e-mail: na-
huron@ou.edu), JESSA L. WATTERS (e-mail: jwatters@ou.edu), and CAM-
ERON D. SILER, Sam Noble Oklahoma Museum of Natural History, Univer-
sity of Oklahoma, 2401 Chautauqua Ave., Norman, Oklahoma 73072, USA 
(e-mail: camsiler@ou.edu). 

SPHAERODACTYLUS BROMELIARUM. SIZE RECORD. On 30 
January 2005, Ariel Rodríguez and Roberto Alonso collected an 
adult female and two juveniles of Sphaerodactylus bromeliarum 
inside a bromeliad from Yunque de Baracoa, Baracoa Municipal-
ity, Guantánamo Province. The adult female (CZACC 4.5657, Her-
petological Collection of the Instituto de Ecología y Sistemática, 
Havana Province, Cuba) measures 28.1 mm snout–vent length 
(SVL), and has 41 dorsal and 36 ventral scales between axilla 
and groin, respectively; 54 scales around midbody and 12 fourth 
toe lamellae.   The previously reported maximum length for this 
species is 24.0 mm SVL, also in another adult female (Peters and 
Schwartz 1977. Mitt. Zool. Mus. Berlin 48:393–399). 

MANUEL ITURRIAGA and ADONIS GONZÁLEZ, División de Colec-
ciones Zoológicas, Instituto de Ecología y Sistemática, Carretera de Varona 
km 3 ½, Capdevila, Boyeros, AP 8029, CP 10800, La Habana, Cuba (e-mail: 
manueliturriaga@ecologia.cu).

SPHENOMORPHUS SABANUS (Sabah Slender Skink). REPRO-
DUCTION. Sphenomorphus sabanus is endemic to Borneo, 
Southeast Asia, where it is found from lowlands to submontane 
forests (Das 2010. A Field Guide to the Reptiles of South-East 
Asia, Myanmar, Thailand, Laos, Cambodia, Vietnam, Peninsular 
Malaysia, Singapore, Sumatra, Borneo, Java, Bali. New Holland 
Publishers, UK. 376 pp). It is oviparous and produces clutches of 
2–3 eggs (Das 2010, op. cit.). In this note I add information on the 
reproductive biology of S. sabanus from a histological examina-
tion of gonadal material from the herpetology collection of the 
Field Museum of Natural History (FMNH), Chicago, Illinois.

A sample of 53 Sphenomorphus sabanus from Sabah, 
(5.2500°N, 117.0000°E) Borneo, Malaysia collected 1986 to 1991, 
consisting of 31 males (mean SVL = 51.1 mm ± 2.7 SD, range = 44–
55 mm), 21 females (mean SVL = 51.3  mm ± 2.3 SD, range = 47–
55 mm) and one subadult female (SVL = 44 mm) was examined 
from the following localities: Lahad Datu District FMNH 230137, 
230139, 230141, 230143, 230144, 230150, 230153, 235176, 235180, 
235183, 246352; Kota Marudu District FMNH 239790, 239791–
239794, 239796, 239798, 239799, 239801, 239803, 239804; Tenom 
District FMNH  239805, 239806, 239808, 239810, 239811, 239813, 
239815–239817, 239819, 239821, 239829, 243830, 243832; Lahad 
Datu District FMNH 240575, 240577, 240578, 240581, 240584, 
240586, 240587, 240589; FMNH 243829, 246338, 246343, 246346, 
246348, 246351, 246355; Tawu District FMNH 248517, 248519.

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut into 5 µm 
sections and stained with Harris hematoxylin followed by eosin 
counterstain. Enlarged follicles (> 3 mm) or oviductal eggs were 
counted. Histology slides were deposited in FMNH.

The only stage present in the testicular cycle was 
spermiogenesis in which the lumina of the seminiferous tubules 
were lined by sperm or clusters of metamorphosing spermatids. 
The following monthly samples of males were examined: June 
(N = 4); July (N = 4); August (N = 1); September (N = 2); October 
(N = 2); November (N = 10); December (N = 8). The smallest 
reproductively active male (spermiogenesis) measured 44 mm 
SVL (FMNH 230153) and was collected in December.

Three stages were present in the ovarian cycle (Table 1): (1) 
quiescent, no yolk deposition; (2) enlarged follicles > 3 mm; (3) 
oviductal eggs. Three females with oviductal eggs, one each from 
July (FMNH 239821), October (FMNH 239794) and December 
(FMNH 240586) contained concurrent vitellogenic follicles 
indicating Sphenomorphus sabanus can produce multiple 
clutches in the same year. Mean clutch size (N = 19) was 1.9 ± 
0.32 SD, range = 1–2. The smallest reproductively active female 
(one enlarged follicle > 3 mm) measured 47 mm SVL and was 
collected in June. One smaller female with quiescent ovaries 
(FMNH 239794) measured 44 mm SVL and was considered to be 
a subadult.  

Because both males and females (Table 1) were reproductively 
active at opposite ends of the year (June versus December), 
it is apparent Sphenomorphus sabanus exhibits an extended 
reproductive cycle. Whether S. sabanus reproduces throughout 
the year will require examination of additional specimens.

I thank Alan Resetar (FMNH) for permission to examine 
S. sabanus and L Lee Grismer (LaSierra University, Riverside, 
California) for taxonomic verification.

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

TARENTOLA MAURITANICA (Moorish Gecko). EYE DISEASE. 
Of approximately 150 specimens of Tarentola mauritanica that 
we examined in Cádiz Province, Spain, between 1969 and 1971, 
only one was found to exhibit an eye disease. It was collected 15 
August 1970, 13.3 km ESE (bearing 95°; 36.137876°N, 5.555630°W, 
WGS 84; ~305 m elev.) from Facinas in an area currently within 
the Parque Natural de Los Alcornocales. 

Lymphoreticular cells, derived from bone marrow by stem 
cell multiplication, circulate through the body as monocytes, 
and differentiate into histiocytes (tissue macrophages) to be-
come part of the body’s mononuclear phagocytic system. Scle-
ritis, an inflammatory disease affecting the sclera, and keratitis, 
a condition in which the cornea becomes inflamed, often results 
in perforation of the cornea and complete loss of the eye. Hys-
tiocytic and lymphoplasmacytic scleritis and keratitis, coupled 
with possible secondary glaucoma, were determined to be re-
sponsible for the malady evident in the specimen illustrated (Fig. 
1; Histology Report 87059/A, 30 July 2014; Department of Patho-
logy, Necropsy and Forensic Medicine, University of Agricultural 
Sciences and Veterinary Medicine, Cluj-Napoca, Romania).

Anomalies and eye diseases of captive reptiles have been re-
viewed in the literature of veterinary medicine (Millichamp et al. 

table 1. Monthly stages in the ovarian cycle of 21 adult Sphenomor-
phus sabanus from Sabah, Malaysia; * indicates one oviductal female 
each from July, October, and December were also undergoing con-
current yolk deposition for a subsequent egg clutch. 
 
Month N Quiescent Enlarged follicles  Oviductal  
    > 3 mm 
eggs
 

June 1 0 1 0

July 3 0 1 2*

August 1 1 0 0

October 5 0 2 3*

November 5 0 1 4

December 6 1 1 4*
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1983. J. Amer. Vet. Med. Assoc. 183:1205–1212; Sabater and Pérez 
2013. Vet. Ophthalmol. 16:47–55) but no information regarding 
occurrences in natural environments is readily available.  This 
condition was not addressed within either review and, to our 
knowledge, has not been recorded previously.   

We are indebted to Christy McCain and Emily Braker at the 
Museum of Natural History, University of Colorado, for the loan 
of the specimen, permission to excise and examine the eye, and 
for placing several photographs showing different views of this 
condition in the museum’s collections. Liz Bradford (OX•HIP 
Studio, Raleigh) prepared Fig. 1.

STEPHEN D. BUSACK, Research and Collections, North Carolina State 
Museum of Natural Sciences, Raleigh, North Carolina 27601, USA; (e-mail: 
sbusack348@aol.com); GABRIEL M. BORZA, Department of Pathology, 
Faculty of Veterinary Medicine, University of Agricultural Sciences and Vet-
erinary Medicine of Cluj-Napoca, Calea Manastur 3-5, Cluj-Napoca 400372, 
Romania (e-mail: gabi_borza@yahoo.com); ANDREI D. MIHALCA, Faculty 
of Veterinary Medicine, University of Agricultural Sciences and Veterinary 
Medicine of Cluj-Napoca, Calea Manastur 3-5, Cluj-Napoca 400372, Roma-
nia (e-mail: amihalca@usamvcluj.ro).

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). DIET. Agkistro-
don contortrix is a medium-sized pit-viper found in the eastern 
United States (Ernst and Ernst 2002. Snakes of the United States 
and Canada. Smithsonian Institution Press, Washington D.C. 661 
pp.) that feeds on a variety of prey, including mammals, birds, 
reptiles, amphibians, and a variety of invertebrates (Fitch 1960. 
Univ. Kansas Publ. Mus. Nat. Hist. 13:85–288; Gloyd and Conant 
1990. Snakes of the Agkistrodon Complex: A Monographic Re-
view. Society for the Study of Amphibians and Reptiles, Oxford, 
Ohio. 614 pp.). The only species of whiptail (genus Aspidoscelis) 
explicitly reported in the diet of A. contortrix is A. sexlineatus (Six-
lined Racerunner). Here we report an unusual predation event 
and a novel prey item (Aspidoscelis gularis; Common Spotted 
Whiptail) in the diet.

At 1600 h on 27 May 2015, we were walking on a nature trail 
behind the westbound I-10 Guadalupe County Rest Area in 
Guadalupe Co., Texas, USA (29.616486°N, 97.805625°W; WGS 84). 
As we walked, we startled several Aspidoscelis gularis, which ran 
off the trail. One small whiptail ran directly towards a coiled A. 
contortrix, which struck at it. This happened very quickly and 
we had not noticed the snake beforehand, so we did not have an 
opportunity to observe the interaction in detail, but the snake 
must have made contact with the lizard’s tail, which autotomized. 
The lizard immediately ran off at a ~90° angle to the snake, away 
from the path, and we lost track of it. The snake’s mouth had 
closed over both the lizard’s tail, which thrashed vigorously, and 
the nearby leaves of a small herbaceous plant. Momentarily, the 
snake was able to partially open its mouth and withdraw its jaws 
from the plant leaves without dropping the still-moving tail, 
which it then jaw-walked and, eventually, swallowed.

Consumption of autotomized lizard tails has been documented 
in snakes, particularly from the stomachs of preserved museum 
specimens (Greene 1983. Am. Zool. 23:431–441). Medel et al. 
(1988. Oikos 53:321–324) suggested that tail autotomy represented 
inefficient predation by snakes and other predators, but when 
autotomized tails are consumed (as in this case) predators do 
obtain some nutrition from even a botched predation event. 
Unpublished data being collected by G. Salmon and H. W. Greene 
also document A. gularis in the diet of A. contortrix in central Texas.

ANDREW M. DURSO (e-mail: amdurso@gmail.com) and KENDAL-
YNN A. MORRIS, Department of Biology, Utah State University, Logan, 
Utah 84322, USA.

AGKISTRODON PISCIVORUS CONANTI (Florida Cotton-
mouth). DIET. Agkistrodon piscivorus is a dietary generalist, 

Fig. 1. Agkistrodon contortrix holding both leaves and the autoto-
mized tail of an Aspidoscelis gularis in its mouth.

Fig. 1. a)  Hystiocytic and lymphoplasmacytic scleritis and keratitis 
in left eye of a Tarentola mauritanica (UCM 44970); b) enlarged ven-
tral view; c) thickened corneal tissue (elongated arrow) with inflam-
matory cells (encircled arrows) present in the sclera and choroid; d) 
keratitis with presence of inflammatory cells (arrows).
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having been documented eating a diverse array of taxa (Ernst 
and Ernst 2011. Venomous Reptiles of the United States, Canada, 
and Northern Mexico, Vol. 1. Johns Hopkins University Press, 
Baltimore, Maryland. 352 pp.). In peninsular Florida, A. p. conan-
ti lives in sympatry with many nonnative species, some of which 
have the potential to be included in its wide diet.

On 11 May 2014, at approximately 1100 h, an A. p. conanti (total 
length ca. 38 cm) was observed actively foraging in a shallow pool 
at the base of a culvert in the Everglades National Park, Miami-
Dade Co., Florida, USA (25.519900°N, 80.567023°W; WGS 84). The 
snake proceeded to capture and swallow headfirst a small (ca. 
15 cm) Clarias batrachus (Walking Catfish). After swallowing the 
fish, the snake remained immobile for approximately 15 min. 
and then left the pool.

This is the first documented instance of A. p. conanti feeding 
upon the nonnative C. batrachus. With up to 60 species of 
nonnative fish species documented in the greater Everglades 
drainage (Nico and Fuller 1999. Fisheries 24:16–27), it is likely 
that resident A. p. conanti frequently utilize nonnative fish as a 
food resource. Clarias batrachus can potentially be a difficult prey 
species to subdue, having stinging dorsal and pectoral spines (Ng 
and Kottelat 2008. Zool. J. Linn. Soc., 153:725-732). Krysko et al. 
(2010. Herpetol. Rev. 41:348–349) captured an unusually lethargic 
Caiman crocodilus, and attributed the atypical behavior to the 
C. batrachus later found to be lodged in its throat. Being that A. 
p. conanti is a well-known predator of native ictalurid catfishes 
with similar dorsal and pectoral spines (Ernst and Ernst, op. cit.), 
it is possible that A. p. conanti is not susceptible to these anti-
predatory morphological traits.

JOSH FRIERS, United States Department of Agriculture Wildlife Ser-
vices, Homestead, Florida 33030, USA (e-mail: joshfriers@yahoo.com); 
JAMES P. FLAHERTY, Center of Excellence for Field Biology/Department 
of Biology, Austin Peay State University, Clarksville, Tennessee 37040, 
USA.

BOTHROPS LEUCURUS (Whitetail Lancehead). DIET. Bothrops 
leucurus is a medium-sized, terrestrial, viperid snake of the B. 
atrox group that is found in the Atlantic Forest of northeastern 
and eastern Brazil (Campbell and Lamar 2004. The Venomous 
Reptiles of the Western Hemisphere. Cornell Univ. Press, Ithaca, 
New York. 870 pp.). The diet of this species consists of small ver-
tebrates with an ontogenetic shift from frog and lizard prey as 
juveniles to rodents as adults (Lira-da-Silva 2009. Gaz. Med. Ba-
hia 79:56–65).

On 14 June 2012, an adult female B. leucurus was collected 
in Trilha Ecológica do Clube Granjeiro (7.165166°S, 39.261562°W, 
WGS 84; 708 m elev.), located in the foothills of the Chapada 
do Araripe, municipality of Crato, Ceará, northeastern Brazil. 
The snake (SVL = 844 mm; tail length = 126 mm; 325 g) was 
euthanized and during the fixing process expelled an adult male 
Atractus ronnie (Fig. 1; SVL = 212 mm; Tail length = 28 mm; 6.2 
g). Both the B. leucurus and the A. ronnie were deposited in 
the Coleção Herpetológica da Universidade Regional do Cariri 
(URCA-H 3478, 6204, respectively).

Atractus ronnie is a small snake distributed in areas of Atlantic 
forest in the semiarid Caatinga in Serra de Baturité, Planalto da 
Ibiapaba and Chapada do Araripe, state of Ceará, Brazil (Passos 
et al. 2007. Copeia 2007:788–797; Loebmann et al. 2009. Biotemas 
22:169–173), and is listed as Endangered by the IUCN – the World 
Conservation Union (IUCN 2015. IUCN Red List of Threatened 
Species. Version 2015.1. <www.iucnredlist.org> 09 June 2015). 
Ophiophagy is rare in B. leucurus, with only one snake, Micrurus 

corallinus, recorded as prey (Fagundes et al. 2009. Bol. Mus. Biol. 
Mello Leitão 25:67–71).

We thank Fundação Cearense de Apoio ao Desenvolvimento 
Científico e Tecnológico (FUNCAP) for a research fellowship 
to RWA (process BPI-0067-000060100/12) and for a Master 
fellowship to EPA; Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior (CAPES) for a Master fellowship to CFS; and 
Conselho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq) for a fellowship to HFO and CSLM.

CRISTIANA FERREIRA DA SILVA (e-mail: cristianasilva006@gmail.
com), EDNA PAULINO DE ALCANTARA, HERIVELTO FAUSTINO DE 
OLIVEIRA, CICERA SILVILENE LEITE MATIAS and ROBSON WALDE-
MAR ÁVILA, Programa de Pós-Graduação em Bioprospecção Molecular, 
Laboratório de Herpetologia, Departamento de Ciências Biológicas, Uni-
versidade Regional do Cariri - URCA, Campus do Pimenta, Rua Cel. Antônio 
Luiz, 1161, Bairro do Pimenta, CEP 63105-100, Crato, Ceará, Brazil. 

BOTHROPS JARARACA (Jararaca). PREDATION. The genus Bo-
throps comprises ca. 40 species that use cryptic coloration and 
potent venom as defenses against predators (Sasa et al. 2009. 
Toxicon 54:904–922). Therefore, we know little about natural 
predators of free-living Bothrops. Occasional records of predators 
include birds, snakes, and mammals (Sazima 1992. In Campbell 
and Brodie [eds.], Biology of Pitvipers, pp. 199–216. Selva, Tyler, 
Texas; Sasa et al., op. cit.).

Here we report a case of predation on Bothrops jararaca in 
Parque Estadual da Ilha Grande (23.1781°S, 44.1860°W, WGS 
84; 23 m elev.), an island of Atlantic forest southeast of Rio de 
Janeiro, Brazil. On 29 September 2014, at 0900 h, LMV observed 
a Buteogallus lacernulatus (White-necked Hawk) hunting in the 
litter of secondary forest. The hawk then flew up with a snake in 
its talons and perched on a branch ca. 3 m high above the ground 
(Fig. 1). The hawk held the snake by its neck and after ca. 5 min. 
flew away with the snake in its talons. The snake was identified 
as B. jararaca by the spot coloration pattern typical of the species 
(Sazima 1988. Mem. Inst. Butantan 50:83–89). Considering that 
the tarsus of B. lacernulatus is ca. 80 mm in length (M.A.S. Alves, 
unpubl. data), we estimate that the snake was an adult of at least 
60 cm in total length.

There are records of predation on B. jararaca by Clelia 
plumbea (Mussurana; Pinto and Lema 2002. Iheringia, Zool. 92:9–
19) and Didelphis albiventris (White-eared Opossum; Oliveira 

Fig. 1. Atractus ronnie preyed upon by a Bothrops leucurus collected 
at Trilha do Granjeiro municipality of Crato, Ceará, Brazil. 
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and Santori 1999. Stud Neotrop. Fauna E 34:72–75), but the only 
known avian predators are Rupornis magnirostris (Roadside 
Hawk; Sazima 1992, op. cit.), Buteogallus urubitinga (Great 
Black Hawk; Carvalho 2006. Rev. Bras. Ornitol. 14:445–448), and 
Geranoaetus albicaudatus (White-tailed Hawk; Motta et al. 2010. 
Biota Neotrop. 10:355–159). The diet of B. lacernulatus is not well 
known, but is thought to be variable. Although arthropods may 
predominate, there are reports of consumption of snakes and 
other vertebrates by this hawk (Thiollay 1994. In del Hoyo et al. 
[eds.], Handbook of the Birds of the World, vol. 2, pp. 52–205. Lynx 
Editions, Barcelona). However, our record is the first to identify a 
snake preyed upon by B. lacernulatus to species level.

We are grateful to C. F. D. Rocha, D. Vrcibradic, J. A. L. Pontes, G. 
R. Wink, and D. C Passos for the snake’s identification, and UERJ 
for logistical help. We thank Lulu Stader for the English review. To 
Conselho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq) for the scholarship to LMV (process 190594/2013-6) 
and grant to MASA (process 305798/2014-6). We also thank to 
Fundação Carlos Chagas Filho de Amparo à Pesquisa do Estado 
do Rio de Janeiro (FAPERJ) for the scholarship to EAR, and grant 
to MASA (E-26/102837/2012).

LUIS MARTIN VALLEJOS (e-mail: martin.vallej@gmail.com), ED-
VANDRO ABREU RIBEIRO, Programa de Pós-Graduação em Ecologia 
e Evolução, Universidade do Estado do Rio de Janeiro, Pavilhão Haroldo 
Lisboa da Cunha, Sala 224, Rua São Francisco Xavier, 524, Maracanã, 20550-
013, Rio de Janeiro-RJ, Brazil; MAURÍCIO B. VECCHI and MARIA ALICE 
S. ALVES, Departamento de Ecologia, Universidade do Estado do Rio de 
Janeiro, Pavilhão Haroldo Lisboa da Cunha, Sala 224, Rua São Francisco 
Xavier, 524, Maracanã, 20550-013, Rio de Janeiro-RJ, Brazil (e-mail: masaal@
globo.com).

CLELIA SCYTALINA (Mexican Snake-eater) DIET. Clelia scyta-
lina is known to consume snakes, frogs, and lizards (García and 
Ceballos 1994. Guía de Campo de los Reptiles y Anfibios de la 
Costa de Jalisco, México. Fundación Ecológica de Cuixmala AC, 
Instituto de Biología, UNAM, México. 184 pp.; Pérez-Higareda et 
al. 2007. Serpientes de la Región de los Tuxtlas, Veracruz, México. 

Guía de Identificación Ilustrada. UNAM, México. 189 pp.). Here-
in we report the first account of a C. scytalina consuming Pero-
myscus maniculatus (North American Deermouse) from the mu-
nicipality of Cuauhtemoc, Colima, Mexico.

On 07 August 2014, a juvenile C. scytalina was found dead 
on the Cuauhtemoc–Buenavista freeway in the municipality 
of Cuauhtemoc, Colima, Mexico (19.292922°N, 103.595868°W, 
WGS 84; elev. 790 m). While the snake was being preserved, four 
partly-digested young P. maniculatus (identified by the shape of 
the skull and the feet in the most intact individual) were found 
in the stomach (Fig. 1). The freeway where the snake was found 
is surrounded by patches of tropical deciduous forest and sugar 
cane and rice fields. 

JESÚS MAURICIO RODRÍGUEZ-CANSECO (e-mail: jmrc2603@ho-
tmail.com), KRYSTAL LUCÍA GONZÁLEZ-ESTUPIÑÁN, ERIKA SUGEY 
GARCÍA-MATA, JOSÉ VILLARREAL-MÉNDEZ, Centro Universitario de 
Ciencias Biológicas y Agropecuarias, Universidad de Guadalajara, Zapopan, 
Jalisco, 45110, México; ANDREA BOMBELA CRUZ, Universidad Veracru-
zana, Xalapa, Veracruz, 91090, México. 

COLUBER CONSTRICTOR (North American Racer). FORAGING 
BEHAVIOR. Observations of non-marine snakes foraging in in-
tertidal areas are rare. On 10 May 2015, at 1330 h, a Coluber con-
strictor was observed actively foraging within the intertidal zone 
(Fig. 1) at the north end of Christy Beach on the west end of Santa 
Cruz Island, California, USA. This is the only documented record 
of C. constrictor foraging within the intertidal zone. Coluber con-
strictor is found throughout much of California, but is recorded 
from only one California Island—Santa Cruz (Schoenherr et al. 
1999. Natural History of the Islands of California. Univ. California 
Press, Berkeley. 491 pp.). Observations of C. constrictor are rela-
tively rare even in upland regions of the island, and conferring 

Fig. 1. An adult Bothrops jararaca held in the talons of Buteogallus 
lacernulatus (White-necked Hawk). 
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Fig. 1. Juvenile Clelia scytalina with four partially digested Peromys-
cus maniculatus (North American Deer Mice).
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with island biologists who have worked on the island for over 
30 years, C. constrictor has never been observed in the intertidal 
region. Four years of record drought and increased competi-
tion with other wildlife such as the recovering population (N = 
1200) of the Federally Endangered Urocyon littoralis santacruzae 
(Santa Cruz Island Fox) are suspected of driving C. constrictor to 
forage within the more productive intertidal habitats along the 
coast of the island due to the lack of prey in terrestrial habitats. 
This individual was observed tracking Tegula sp. (turban snails) 
and Pachygrapsus crassipes (Rock Shore Crab) as they moved 
across pools within the intertidal; however, no feeding was ob-
served. 

JOHN J. KNAPP, The Nature Conservancy, 532 East Main Street, Suite 
200, Ventura, California 93001, USA (e-mail: jknapp@tnc.org); JUDY FEN-
ERTY, California Native Plant Society – Santa Clara Valley Chapter, 3921 East 
Bayshore Road, Palo Alto, California 94303, USA (e-mail: judy@fenerty.com). 

COLUBER FLAGELLUM [= MASTICOPHIS FLAGELLUM] 
(Coachwhip). ULTRAVIOLET (UVB) EXPOSURE. Coluber flagel-
lum is an active diurnal snake that thermoregulates to maintain 
a relatively stable body temperature (≈ 32°C) when active (Ham-
merson 1989. J. Therm. Biol. 14:219–224; Secor and Nagy 1994. 
Ecology 75:1600–1614). In spring and autumn C. flagellum basks 

in the sun upon emergence in the morning to raise its body tem-
perature and then maintains its body temperature at a steady 
level throughout the day by moving among thermal microen-
vironments. During the summer months in more open desert 
habitats C. flagellum retreats underground during the middle of 
the day (Jones and Whitford 1989. Southwest. Nat. 34:460–467). 
Although the thermal environment and thermoregulation has 
been investigated for this species, its exposure to solar ultravi-
olet-B (UVB) to our knowledge remains unreported in the litera-
ture. While basking in the sun is an important source of heat for 
many diurnal lizards and snakes during thermoregulation, it also 
exposes them to UVB radiation. The effects of UVB exposure can 
be both detrimental, causing tissue damage (Chang and Zheng 
2003. J. Photochem. Photobiol. B 72:79–85), and beneficial, fa-
cilitating vitamin D production (Ferguson et al. 2005. Physiol. 
Biochem. Zool. 78:193–200; Acierno et al. 2008. Am. J. Vet. Res. 
69:294–297). Knowledge of the natural UVB environment is im-
portant from the point of view of conservation and captive man-
agement of amphibians and reptiles (Antwis and Browne 2009. 
Comp. Biochem. Physiol. A 154:184–190; Ferguson et al. 2010. 
Zoo Biol. 29:317–334).

During field studies in West Texas and New Mexico from 2008 
through 2012, we recorded the UVB exposure and environmental 
temperatures of ten C. flagellum during the day (Table 1). UVB 
irradiance was measured using two hand-held broad-band UVB 
meters, the Solarmeter 6.2 (displays µW / cm2), and Solarmeter 
6.5 (displays ultraviolet index [UVI]) (Solartech, Inc. Harrison 
Township, Michigan). These meters are sensitive to irradiance 
within the UV range (280–400 nm) and respond most strongly to 
wave lengths in the UVB range below 320 nm. We took readings 
by placing the base of the unit on the substrate and orienting the 
flat sensor disk on the top of the unit (≈ 10.8 cm from the base) 
toward the sun or to the adjacent open sky. We obtained substrate 
temperature (T

s
) holding a digital infrared thermometer (Raytek 

PM-30’ Santa Cruz, California) within 5-cm of the substrate and 
air temperatures (T

a
), holding a cloacal thermometer (Miller 

and Weber, Inc., Ridgewood, New York), with bulb shaded, 5-cm 
above the substrate. The cloacal thermometer was also used to 
record cloacal body temperature (T

b
; for one snake only). 

The average UV index of exposure during the day was 4.69 
with a median of 3.15 (Table 1). This is the highest voluntary 

Fig. 1. Coluber constrictor hunting within the intertidal zone on West 
Santa Cruz Island, California, USA. 
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table 1. Temperature and ultraviolet light exposure of ten Coluber flagellum encountered in Texas and New Mexico. T
s
 = substrate tempera-

ture (°C); T
a
 = air temperature (°C); T

b
 = body temperature (°C). All data were recorded at the exact site of discovery of each snake. All snakes 

were immobile when first sighted except the last one. 

Date Time Location T
s
 T

a
  UVB (µW cm-2) UVI Notes

14 Aug 2008 0930 h Brisco Co. TX 32.8  120.00 1.90 hatchling on tarmac 

14 Aug 2008 0940 h Brisco Co. TX 31.2  148.00 2.30 hatchling on tarmac

18 June 2009 1151 h Cottle Co., TX 43.0 34.0 310.00 7.70 adult on gravel clay road

26 May 2010 1644 h Cottle Co., TX 33.4 26.7 110.00 2.00 small adult on dirt road; cloud covering sun

26 May 2010 1700 h Cottle Co., TX 32.2 23.9 122.00 1.90 juvenile on dirt road; cloud covering sun

17 June 2010 1830 h Cottle Co., TX 41.8 35.7 82.00 1.20 adult on dirt road

29 April 2012 1143 h Chavez Co., NM 34.4 27.2 321.00 7.10 juvenile on dirt road

29 April 2012 1208 h Chavez Co., NM 34.6 27.8 354.00 8.20 adult on dirt road

30 April 2012 1315 h Chavez Co., NM  31.0 414.00 10.60 juvenile on plant; T
b
 = 36.2°C

5 May 2012 1025 h Cottle Co., TX 38.0 32.5 225.00 4.00 adult slowly crossing dirt road

Mean   35.7 29.9 220.60 4.69 

SD   4.3 4.1 120.11 3.39 
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exposure yet recorded for a diurnally active snake and the 
median value qualifies it as a UVB zone-4 species (see Ferguson 
et al. 2010, op. cit. for definition of the four UVB zones, zone-4 
being the highest). 

We thank Chip Ruthven, other officials of the Matador Wildlife 
Management Area, Lee Fitzgerald, and Dan Leavitt for help with 
research projects that made these observations possible. Partial 
funding for the research was provided by three Faculty Emeritus 
Research grants from Texas Christian University to GWF.

GARY W. FERGUSON (e-mail: g.ferguson@tcu.edu), ANDREW M. 
BRINKER, WILLIAM H. GEHRMANN, Department of Biology, P.O. Box 
298930, Texas Christian University, Fort Worth, Texas 76129, USA.

COLUBER TAENIATUS [= MASTICOPHIS TAENIATUS] (Striped 
Whipsnake). RAIN-HARVESTING. Rain-harvesting behavior—
the collection and consumption of water (rain or condensation 
from fog) on the body or from environmental surfaces—has been 
reported in lizards (e.g., Schwenk and Greene 1987. J. Herpetol. 
21:134–139; Sherbrooke 1990. J. Herpetol. 24:302–308; Sher-
brooke 1993. J. Herpetol. 27:270–275; Peterson 1998. Southwest. 
Nat. 43:391–394; Veselý and Modrý 2002. J. Herpetol. 36:311–314; 
Sherbrooke 2004. Amphibia-Reptilia 25:29–39), several species 
of viperid snakes (Robinson and Hughes 1978. Ann. Transvaal 
Mus. 31:189–193; Aird and Aird 1990. Bull. Chicago Herpetol. 
Soc. 25:217; Ashton and Johnson 1998. Herpetol. Rev. 29:170; 
Andrade and Abe 2000. Amphibia-Reptilia 21:485–492; Cardwell 
2006. Herpetol. Rev. 37:142–144; Rorabaugh 2007. Sonoran Her-
petol. 20[12]:128–129; Repp and Schuett 2008. Southwest. Nat. 
53[1]:108–114; Glaudas 2009. Southwest. Nat. 54[4]:518–521; 
Mata-Silva et al. 2014. Southwest. Nat. 59[2]:303–304; Murray 
and Irish 2015. Herpetol. Rev. 46[2]:266), and one natricid snake 
(Miller 1985. Herpetol. Rev. 16:71). Nearly all of these reports 
were for species occurring in xeric environments.

On 10 September 2011, at 2130 h during a thunderstorm, RP 
encountered an adult (Total length ≤ 1 m) Masticophis taeniatus 
on a paved road ca. 21 km ENE of Big Pine on the xeric western 
slopes of the White Mountains, Inyo Co., California, USA. The 
snake had not been on the road 30 min earlier when RP passed 
this location. The snake was observed with its head directed 
upward and mouth agape. It appeared to be capturing large 
raindrops, which were then swallowed. Masticophis taeniatus 
is a diurnal species, whose nocturnal activity was presumably 
triggered by this rare late-summer rainfall event. To our 
knowledge, previous reports of rain-harvesting in snakes have 
mostly involved viperids that drank water that had accumulated 
in the depressions formed by a tightly coiled body.

RICHARD PORTER, 700 Gibson Drive, Apt. 304, Roseville, California 
95678, USA; ROBERT W. HANSEN, 16333 Deer Path Lane, Clovis, California 
93619-9735, USA (e-mail: hansenranch2@gmail.com).

CROTALUS DURISSUS (South American Rattlesnake). SWIM-
MING BEHAVIOR TO CROSS GEOGRAPHICAL BARRIER. Cro-
talus durissus is the only rattlesnake found in South America 
(Wüster et al. 2005. Mol. Ecol. 14:1095–1108). Divided into five 
subspecies in Brazil (SBH 2015. Sociedade Brasileira de Herpe-
tologia), this savannah-associated species is invading disturbed 
areas of other biomes, including the Atlantic Forest (Bastos et al. 
2005. Rev. Bras. Zool. 22:812–815). Rivers are strong geographi-
cal barriers for many species (Ribas et al. 2011. Proc. R. Soc. 
B. 1729:681–689). However, phylogenetic inferences showed 
that this species has low genetic divergence between popula-
tions across its wide distribution (Wüster et al. 2005. Mol. Ecol. 

14:1095–1108). On 4 April 2015 at 1207 h we observed a C. dur-
risus crossing the Rio Grande (49.258578°W, 20.256825°S; WGS 
84), municipality of Fronteira, state of Minas Gerais, southeast-
ern Brazil, which is 310 m wide at that point. Although rattle-
snakes are known to be adept swimmers, this snake’s willingness 
to cross such a large expanse of open water provides direct evi-
dence for these features not being a strong geographical barrier 
for this species. 

LUCAS FERRANTE, Instituto Boitatá Etnobiologia e Conservação da 
Fauna, 74265-310 Goiânia, GO, Brazil (e-mail: lucasferrante@hotmail.com); 
RAFAEL MENEGUCCI, Universidade Federal de Alfenas (Unifal), 37130-
000 Alfenas, MG, Brazil (e-mail: Rafael_menegucci@hotmail.com); IBERE 
FARINA MACHADO, Instituto Boitatá Etnobiologia e Conservação da 
Fauna, 74265-310 Goiânia, GO, Brazil (e-mail: iberemachado@gmail.com).

CROTALUS HORRIDUS (Timber Rattlesnake). DIET. The diet 
of the predominantly terrestrial Crotalus horridus is composed 
mostly of small mammals; birds make up only a small percentage 
of known prey items (Clark 2002. J. Herpetol. 36:494–499, Ernst 
and Ernst 2003. Snakes of the United States and Canada. Smith-
sonian Books, Washington D.C. 668 pp.). Herein, we report the 
first documented instances of C. horridus predation on two bird 
species, Molothrus ater (Brown-headed Cowbird) and Cardinalis 
cardinalis (Northern Cardinal). Both observations occurred 8.3 
km NNW of Pembroke, Bulloch Co., Georgia, USA (32.210084°N, 

Fig. 1. Observation point of Crotalus durissus in Rio Grande River, 
state of Minas Gerais, Brazil. 
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Fig. 1. Adult Crotalus horridus from Bulloch Co., Georgia, consuming 
a Molothrus ater (Brown-headed Cowbird).
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81.633875°W; WGS 84). At 1755 h on 17 May 2012, GH observed 
an adult C. horridus (SVL = ca. 95 cm) kill and consume an adult 
M. ater (Fig. 1). The bird was initially ambushed and struck by the 
snake inside a small children’s plastic pool where the snake sat 
coiled in ca. 1.5 cm of water. The M. ater died approximately 1 m 
from where it was struck by the snake. Approximately 2 min after 
the strike, the snake left the pool and crawled to the now dead 
bird and ingested it. 

At the same locality at 0850 h on 30 August 2014, GH ob-
served an adult male C. horridus (SVL = ca. 120 cm) kill and 
consume a C. cardinalis. In this instance, the rattlesnake am-
bushed the bird on the ground beneath a hanging bird feeder. 
The bird died nearly instantly ca. 1 m from the snake. Approxi-
mately 10 min after the bite, the snake crawled to the bird and 
ate it. After striking mammalian prey, C. horridus will typically 
release the animal and later begin a chemical search to locate 
and consume it. Presumably it is more difficult to conduct 
a chemical search to locate potentially airborne avian prey. 
Thus, it is interesting that both birds in the current observa-
tion were released, but injected with enough venom to pro-
hibit them from traveling far from where they were struck. 
 GREG HAMMERSTEIN, 774 Burnsed Road, Pembroke, Georgia, USA 
(e-mail: gahammerstein@gmail.com); DAVID A. STEEN, Department of 
Biological Sciences, Auburn University, 1090 South Donahue Drive, Au-
burn, Alabama, USA; DIRK J. STEVENSON, The Orianne Society, 414 Club 
Drive, Hinesville, Georgia, USA (e-mail: dstevenson@oriannesociety.org). 

CROTALUS HORRIDUS (Timber Rattlesnake), AGKISTRO-
DON CONTORTRIX (Copperhead), THAMNOPHIS SIRTALIS 
(Common Gartersnake), NERODIA SIPEDON (Northern Wa-
tersnake), DIADOPHIS PUNCTATUS (Ring-necked snake), 
STORERIA DEKAYI (Dekay’s Brownsnake). AGGREGATION. On 
12 days between 28 July and 2 October 2009, I watched up to six 
snake species simultaneously occupy a single hollow log (Figs. 1, 
2), 0.8 km from the start of the Little River Trail within the Great 
Smoky Mountains National Park, Tennessee, USA. Eleven total 
snakes was the greatest daily emergence (Fig. 2) and although no 
snakes were captured, all appeared to be mature adult size. On 
25 August 2009, I saw what I believed to be the resident rattle-
snake (same color and size), dead along the stream’s edge. Some 

large single-species aggregations of snakes are well-known and 
are usually related to mating or hibernation (Gregory et al. 1987. 
In Seigel et al. [eds], Snakes: Ecology and Evolutionary Biology, 
pp. 366–395. Macmillan, New York; Ford and Burghardt 1993. In 
Seigel and Collins [eds], Snakes: Ecology and Behavior, pp. 117–
164. McGraw-Hill, New York), but intraspecific aggregations and 
social behavior of snakes are poorly understood. Given that this 
aggregation occurred during the summer and included multiple 
species that feed on a wide array of different prey, thermoregula-
tion or protective cover are potential drivers of this aggregation. 

STEVEN L. PITTS, Eastern New Mexico University, Portales, New Mexi-
co 88130, USA; e-mail: steven.pitts@enmu.edu.

CROTALUS OREGANUS HELLERI (Southern Pacific Rattle-
snake). DIET / SCAVENGING. Crotalus oreganus helleri is a large 
pitviper found in southwestern California, USA, and adjacent 
Mexico (Ernst and Ernst 2002. Snakes of the United States and 
Canada. Smithsonian Institution Press, Washington D.C. 661 
pp.), and feeds mostly on endotherms, especially mammals. 
Here we report evidence that, like other pitvipers, including C. o. 
oreganus (Dornburg and Weaver 2009. Northwest. Nat. 90:55–57) 
and C. o. lutosus (Diller 1990. J. Herpetol. 24:95–97), C. o. helleri 
sometimes scavenges dead prey in the wild.

Fig 1. Crotalus horridus, Thamnophis sirtalis, and Agkistrodon con-
tortrix emerging from the “Snake Log,” Great Smoky Mountains Na-
tional Park, Tennessee, USA in 2009

Fig. 2. Daily observations of snakes at the “Snake Log,” Great Smoky 
Mountains National Park, Tennessee, USA, in 2009.

Fig. 1. Crotalus oreganus helleri scavenging posterior portion of a Syl-
vilagus bachmani (Western Brush Rabbit) carcass.
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At 1500 h one day in late March 2009, one of us (JMG) found 
and photographed an adult C. o. helleri feeding on the posterior 
portion of a Sylvilagus bachmani (Western Brush Rabbit) 
carcass at Simi Valley, Ventura Co., California, USA (34.223611°N, 
118.777778°W; WGS 84). The snake was at the edge of a fire road 
underneath a probable hawk perch. The rabbit had clearly been 
killed and partially eaten by another predator, likely a hawk, 
because its intestines, forelimbs, and head were missing, and the 
exposed flesh of the rabbit was visibly dry. The snake continued 
ingesting the carcass despite becoming agitated, and was left 
alone.

Carrion feeding by wild snakes has been documented 
numerous times, particularly in pit vipers (DeVault and 
Krochmal 2002. Herpetologica 4:429–436). Most of these 
observations involve scavenging of road-killed carcasses (e.g., 
Durso et al. 2010. Herpetol. Rev. 41:94), whereas this appears to 
be an instance of scavenging a natural carcass. Most scavenging 
events are probably overlooked because scavenged carcasses 
are difficult to differentiate from live prey. Snakes’ exceptionally 
low metabolic demands make it possible for them to capitalize 
on irregular, low-risk meals in a way that may be unrealistic for 
many endothermic predators.

JULIE M. GOLLA, Department of Wildland Resources, Quinney Col-
lege of Natural Resources, Utah State University, Logan, Utah 84321, USA 
(e-mail: jmgolla@gmail.com); ANDREW M. DURSO, Department of Biol-
ogy, Utah State University, Logan, Utah 84322, USA (e-mail: amdurso@
gmail.com).

CRYPTOPHIS NIGRESCENS (Eastern Small-eyed Snake). DIET. 
Small Australian elapids such as Cryptophis nigrescens are rarely 
encountered consuming novel prey items. Most of these smaller 
species feed on a variety of skinks; however individuals have oc-
casionally been detected preying on larger serpentiforms such 
as the legless lizard Pygopus lepidopodus (Michael et al. 2014. 
Vic. Nat. 131:186–187). Even rarer is opportunistic ophiophagy. 
To our knowledge only one study documents this. Shine (1984. J. 
Herpetol. 18:33–39) analyzed gut contents of C. nigrescens muse-
um specimens from across the species range. Of 560 specimens, 
only one Queensland specimen contained an unidentified spe-
cies of blindsnake.

On 17 January 2015 at 0125 h (20°C, several hours after light 
rain), we observed a C. nigrescens (total length ca. 60 cm) along a 
stretch of unsealed road in the Myall River State Forest (32.380°S, 
152.137°E, WGS 84; 62 m elev.) near Bulahdelah, New South 
Wales, Australia. On closer inspection, the C. nigrescens was 
biting an Anilios  nigrescens (= Ramphotyphlops nigrescens) (total 
length ca. 25 cm) mid-body. The blindsnake was already dead, 

suggesting successful envenomation. When we approached, 
the C. nigrescens fled a short distance with the blindsnake in its 
mouth. Once undisturbed, it proceeded to swallow the blindsnake 
head first over the course of ca. 3 min (Fig. 1). This observation 
highlights the broad diet of C. nigrescens, and allowed us to verify 
the species of blindsnake predated. This is the second recorded 
observation of blindsnakes as a diet item and the first time it has 
been recorded in New South Wales, Australia.

DAMIAN LETTOOF, University of Sydney, New South Wales, Australia 
(e-mail: dlettoof@hotmail.com); SAMANTHA K. TRAVERS, Bensville, New 
South Wales, Australia (e-mail: samantha.k.travers@gmail.com).

DENDRELAPHIS SCHOKARI (Schokar’s Bronzeback). PREDA-
TION. Colubrid snakes of the genus Dendrelaphis range from 
Pakistan in the west, to the northern and eastern coast of Aus-
tralia in the east and south, and to southern China in the north. 
They are slender, diurnal, and arboreal snakes that mainly feed 
on lizards and amphibians (Van Rooijen and Vogel 2008. Contrib. 
Zool. 77:33–43). Ceylonthelphusa sentosa is an endemic, Least 
Concern (LC), species of freshwater crab found in southern part 
(Galle) of Sri Lanka (Bahir et al. 2005. Raffles Bull. Zool. 12:47–75). 
On 14 December 2014, around 1355 h, in a stream in the Ritigala 
Strict Nature Reserve (SNR), Sri Lanka (8.1050°N, 80.6591°E, WGS 
84; elev. 576 m), we observed an adult C. sentosa (6 cm carapace 
width) holding on to the tail of an adult D. schokari (total length 
ca. 55 cm; Fig. 1). The snake was trying to escape from the crab by 
vigorous body movements. We observed this struggle for nearly 
5 min and in the end the crab tried to drag the snake to its hole 
(Fig. 1). However, due to our presence, the crab was disturbed 
and released the snake’s tail. According to our literature survey, 
this seems to be the second record (Greene 1997. Snakes: the 
Evolution of Mystery in Nature. University of California Press, 

Fig. 1. Cryptophis nigrescens consuming an Anilios nigrescens in My-
all River State Forest, New South Wales, Australia. 

Fig. 1. A) Adult Ceylonthelphusa sentosa trying to drag Dendrelaphis 
schokari in to its burrow. B). Dendrelaphis schokari trying to escape 
from the crab.
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Berkeley, California. 99 pp.) of an attempted predation of a snake 
by a freshwater crab.

This study was funded by Biodiversity Secretariat (2013). 
We thank the Wildlife Department for the research permits 
(WL/3/2/73/13). We are grateful to Kanishka Ukuwela for 
identification of the snake, and Gayan Abeysinghe for help in 
identification of the freshwater crabs, which were collected 
during a field visit to the Ritigala SNR.

H. K. S. DE ZOYSA (e-mail: dezoysahks@yahoo.com), D. P. SAMAR-
ASINGHE, and S. WICKRAMASINGHE, Department of Biological Scienc-
es, Rajarata University of Sri Lanka, Mihintale, Sri Lanka (e-mail: sriwick@
gmail.com).

DIPSAS CATESBYI (Catesby’s Snail-eater). DEFENSIVE BE-
HAVIOR. Snakes can exhibit a suite of defensive behaviors to 
protect themselves against a wide variety of predators (Greene 
1979. Experientia 35:747–748). Dipsas catesbyi is a nocturnal ar-
boreal dipsadid snake found in humid tropical forest from low-
lands to mountainous areas, including forest edges (Kornacker 
et al. 2010. In The IUCN Red List of Threatened Species 2010. 
<www.iucnredlist.org> Accessed 28 March 2015). This species 
is widely distributed in the Amazon region, and has an isolated 
population in the Atlantic Forest of southeastern Bahia, Brazil 
(Argôlo 2004. As Serpentes dos Cacauais do Sudeste da Bahia. 
Editus, Ilhéus, Bahia. 260 pp.). On 26 March 2015, at 0015 h, we 
encountered an adult D. catesbyi on the forest floor of an area 
of Atlantic Forest at Michelin Ecological Reserve (13.816667°S, 
39.133333°W; SAD 69), Igrapiúna municipality, Bahia, Brazil. 
The D. castebyi first displayed immobility, followed by dorso-
ventral flattening of the body. When touched, the snake raised 
the anterior portion of the body (ca. 200 mm), keeping the body 
flattened and expanding its head to simulate a triangular shape 
(Fig. 1). The snake held this position for several minutes while 
moving, always trying to escape. Head elevation and triangula-
tion tend to be more common defensive behaviors in arboreal 
snake species, whereas dorsoventral body depression is more 
common in terrestrial species (Martins et al. 2008. South Am. J. 
Herpetol. 3:58–67). Dorsoventral flattening has been recorded in 
other arboreal Dipsas species: D. indica and D. pavonina (Mar-
tins and Oliveira 1998. Herpetol. Nat. Hist. 6:78–150). The only 
previously reported defensive behavior of D. catesbyi was head 
triangulation (Cadle and Myers 2003. Am. Mus. Novit. 3409:1–
47).

We thank the Center of Biological Studies of Michelin 
Ecological Reserve for logistical support. This project was 
funded by the Rede BioM.A. Inventários: Padrões de diversidade, 
biogeografia e endemismo de espécies de mamíferos, aves, 
anfíbios, drosófilas e parasitos na Mata Atlântica (CNPq— 
Processo: 457524/2012-0).

EUVALDO MARCIANO-JR (e-mail: euvaldo.marciano@gmail.com), 
CAIO VINICIUS DE MIRA-MENDES, IURI RIBEIRO DIAS, FRANCISCO 
FONSECA RIBEIRO DE OLIVEIRA, Universidade Estadual de Santa Cruz 
– UESC, Campus Soane Nazaré de Andrade, Rodovia Jorge Amado, Km 
16, Bairro Salobrinho, CEP 45662-900, Ilhéus, Bahia, Brazil; LEANDRO DE 
OLIVEIRA DRUMMOND, Universidade Federal do Rio de Janeiro, Depar-
tamento de Ecologia, Laboratório de Vertebrados, CEP 21941-901, Rio de 
Janeiro, Rio de Janeiro, Brazil.

ERYTHROLAMPRUS MILIARIS (Watersnake). PREDATION. 
Fishes are uncommonly cited as predators of snakes (Greene 
1997. Snakes: the Evolution of Mystery in Nature. University of 
California Press, Berkeley. 351 pp.). On 28 April 2015 at 1600 h, an 
adult of the predatory fish Hoplias malabaricus (Trahira; Chara-
ciformes: Erythrinidae; Total length = 405 mm; mass = 1000 g) 
was caught in an artificial pond surrounded by Atlantic Forest 
at municipality of Registro, São Paulo State, Brazil (24.2836°S, 
47.5510°W, WGS 84; 46 m elev.). During dissection we found a 
juvenile Erythrolamprus miliaris (SVL = 225 mm; Tail length 
= 40 mm; 6.6 g) in the stomach (Fig. 1). Considering the broad 
distribution of this predator in South America (Oyakawa 2003. 
In Reis et al. [eds.], Check List of the Freshwater Fishes of South 
and Central America, pp. 238–240. Edipucrs, Porto Alegre) as well 
as the distribution and habitat preferences of E. miliaris (Gans 
1964. Am. Mus. Novit. 2178:1–58; Michaud and Dixon 1989. Her-
petol. Rev. 20:39–41), this may not be a rare event. Both predator 
and prey were deposited in the Ichthyology collection of the UN-
ESP, Campus Registro (CIR 002 and CIR 003, respectively), State 
of São Paulo, Brazil.

We thank the staff of “Pesqueiro Paraíso” and Cleber Mikio 
Rosa Imano for help with fieldwork. 

DOMINGOS GARRONE-NETO (e-mail: garroneneto@registro.unesp.
br), CINDY MUNIZ MATTOS, GABRIEL AUGUSTO MORENO E. COLINI 
LUZ, GUILHERME KOBAYASHI VAZAMI, UNESP – Universidade Estadual 
Paulista, Campus Experimental de Registro, Av. Nelson Brihi Badur, 430, CEP 

Fig. 1. Defensive behavior of Dipsas catesbyi: A) dorsoventral flatten-
ing followed by raising of the anterior portion of the body; B) detail 
of the head triangulation. 

Fig. 1. Hoplias malabaricus (Characiformes: Erythrinidae) with 
Erythrolamprus miliaris that it had consumed.
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11900-000, Registro, SP, Brazil; MARCELO RIBEIRO DUARTE, Laboratório 
de Coleções Zoológicas, Instituto Butantan, Av. Vital Brazil, 1500, CEP 
05503-900, São Paulo, SP, Brazil (e-mail: marcelo.duarte@butantan.gov.br).

FURINA TRISTIS (Brown-headed snake). DIET. Furina tristis is 
a small (<1 m), poorly known elapid found in northeastern Aus-
tralia and southern Papua New Guinea. A single study has exam-
ined the life-history attributes and gut content of 37 specimens 
held in the collections of Australian museums (Shine 1981. J. 
Herpetol. 15:219–224). Of these specimens, only four prey items 
were recovered, all of which were scincid lizards. 

At 2012 h on 05 March 2015 (air temperature 25°C), we 
observed a male F. tristis (total length = 82 cm; 131 g) crossing 
a road within semi-deciduous mesophyll vine forest in the 
Lockerbie scrub (10.768°S, 142.503°E, WGS 84; 94 m elev.) Cape 
York Peninsula, Queensland, Australia. The F. tristis was holding 
a dead Anilios (Ramphotyphlops) polygrammicus (gravid female; 
total length = 49 cm; 46 g) in its mouth at mid-body. The F. tristis 
attempted to escape with the blindsnake when approached, but 
dropped it after moving several meters. Upon closer inspection, 
we observed that the blindsnake had several wounds along its 
body, including on the head and tail. The wounds were very deep 
and wide, and were unlikely to have been inflicted by the snake 
(which would be expected to make a series of small punctures; 
Fig 1). Because of these wound characteristics we are confident 
that the blindsnake was dead when the F. tristis found it. Given 
the size and shape of the wounds inflicted on the blind snake we 
hypothesize that it was attacked by a rodent.

A review of literature for wild snakes exhibiting scavenging 
behavior recorded 26 species representing five families, only 
one of which was an elapid (Pseudechis australis; DeVault and 
Krochmal. 2002. Herpetologica. 58:429–436). Known blindsnake 
predators are Vermicella annulata (Bandy-bandy Snakes; Shine 
1980. J. Herpetol. 14:71–77), owls (Gehlbach and Baldridge 1987. 
Oecol. 71:560–563), toads (Pizzatto et. al. 2012. Herpetol. Rev. 
43:469–470), and potentially rodents (based on our observation). 
This note is important because it identifies a novel prey item for 
F. tristis and reveals scavenging behavior in this species, although 
it is unknown with what regularity this behavior occurs. 

DAMIAN LETTOOF, University of Sydney (e-mail: dlettoof@hotmail.
com); DANIEL NATUSCH, University of Sydney (e-mail: d_natusch_14@
hotmail.com).

GEOPHIS RHODOGASTER (Rosebelly Earth Snake). REPRO-
DUCTION. Geophis rhodogaster occurs at intermediate eleva-
tions from southern Chiapas, Mexico to southwestern Honduras 
and northwestern El Salvador (McCranie 2011. The Snakes of 
Honduras, Systematics, Distribution, and Conservation. Society 
for the Study of Amphibians and Reptiles, Ithaca, New York. 714 
pp.). I know of no reports on the reproduction of G. rhodogaster 
other than that it is oviparous (McCranie, op. cit.). In this note I 
report results of a histological examination of gonadal material 
from G. rhodogaster museum specimens.

A sample of 36 adult G. rhodogaster consisting of 19 males 
(mean SVL = 213.4 mm ± 14.9 SD, range = 181–240 mm) and 
17 females (mean SVL = 239.1 mm ± 15.9 SD, range = 216–267 
mm) collected between 6 July and 4 August 1965 in Guatemala, 
Departamento Chimaltenango, Acatenango Volcano, Quisache 
(14.5008°N, 90.8758°W, WGS 84, elev. ca. 1750 m) and deposited 
in the University of Colorado Museum of Natural History (UCM), 
Boulder, Colorado, USA was examined: UCM 30673, 30680, 
30682, 30684, 30687–30689, 30693, 30696, 30701, 30705– 30707, 
30710, 30711, 30713, 30717, 30719, 30720, 30725, 30726, 30729–
30735, 30739, 30743, 30745–30748, 30755, 30773. The lower part 
of the body cavity was opened and the left testis or ovary was 
removed, embedded in paraffin, histological sections were cut 
at 5 µm and stained by Harris hematoxylin followed by eosin 
counterstain. Histology slides are deposited at UCM. 

All 19 G. rhodogaster males were undergoing spermiogenesis 
in which the seminiferous tubules were lined by sperm or groups 
of metamorphosing spermatids. Three males exhibited late 
spermiogenesis in which the germinal epithelium was reduced 
to a few layers of spermatogenic cells. These males (UCM 30696, 
30720, 30730) were likely near the close of sperm formation. 
Goldberg (2006. Herpetol. Rev. 37:351) similarly reported all 
seven G. semidoliatus males collected in July from Veracruz, 
Mexico exhibited spermiogenesis. The smallest reproductively 
active G. rhodogaster male measured 181 mm SVL (UCM 30734).

The mean SVL of the female sample was significantly 
larger than that of the male sample (unpaired t-test, t = 5.1, 
df = 34, p = < 0.0001). Two stages were present in the ovarian 
cycle: 1) quiescent, no yolk deposition; 2) early yolk deposition 
(basophilic vitellogenic granules in ooplasm). Seventy-six 
percent (13/17) of females exhibited early yolk deposition. This 
large number of females in the same stage of the ovarian cycle 
(early vitellogenesis), from a limited time period (6 July to 4 
August), suggests a high level of synchrony in the ovarian cycle of 
G. rhodogaster. The smallest reproductively active female (early 
yolk deposition) measured 220 mm SVL (UCM 30706). 

I thank Christy McCain (UCM) for permission to examine G. 
rhodogaster and Emily M. Braker (UCM) for facilitating the loan. 

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

HETERODON KENNERLYI (Mexican Hog-nosed Snake). MAXI-
MUM SIZE. The maximum size reported for Heterodon kennerlyi 
for the state of New Mexico is 760 mm total length (Degenhardt 
et al. 1996. Amphibians and Reptiles of New Mexico. University 
of New Mexico Press, Albuquerque. 431 pp.). On 10 June 2015 
at 1005 h, a large female H. kennerlyi was encountered moving 
along an access road along the eastern periphery of the main 
dune field outside of White Sands National Monument proper, 
Otero Co., New Mexico, USA. The snake measured 705 mm SVL, 
795 mm total length and weighed 301 g. This record exceeds the 
maximum recorded total length for the species in New Mexico 

Fig. 1. Wounds inflicted on Anilios polygrammicus left: anterior body, 
middle: tail/vent, right: head.
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by 35 mm (5%). The snake was released at point of capture the 
following day.

JUSTIN HOBERT, Soledad Surveys and Science, Las Cruces, New Mex-
ico 88011, USA; e-mail: snakeyman@gmail.com.

HETERODON NASICUS (Plains Hog-nosed Snake). DIET. Heter-
odon nasicus uses both olfactory and visual cues to find its prey: 
toads, reptiles, smaller snakes, and small turtles and their eggs 
(Ernst and Ernst 2003. Snakes of the United States and Canada. 
Smithsonian Books, Washington, D.C. 668 pp.). On 6 June 2000, 
a H. nasicus was observed on a roadside in the Pawnee National 
Grassland (Weld Co, Colorado, USA; 40.6824°N, 104.4859°W, WGS 
84; elev. 1557 m). The snake had seized a Phrynosoma hernandesi 
(Greater Short-Horned Lizard) by the lizard’s head (Fig. 1). In re-
sponse to the attack, the lizard inflated its lungs. H. nasicus have 
large and flexible mouths with rear fangs and are mildly venom-
ous, adaptations that facilitate eating inflated toads. However, 
the lizard managed to briefly free itself from its head-first posi-
tion in the snake’s mouth. The snake quickly repositioned itself 
and seized the torso directly behind the prey’s right foreleg. The 
lizard remained inflated. With the lizard secured in this position, 
the snake moved (2.5 m) from the roadside into vegetation where 
it eventually repositioned the unresponsive lizard before ingest-
ing it. Elapsed time was approximately 3.25 h. Ernst and Ernst 
(op. cit.) report “Phrynosoma sp.” as a prey item of H. nasicus. To 
our knowledge, this is the first photograph-verified record of a P. 
hernandesi as confirmed prey in the diet of H. nasicus. 

AMY A. YACKEL ADAMS, U.S. Geological Survey, 2150 Centre Ave 
Building C, Fort Collins, Colorado, USA (e-mail: yackel@usgs.gov); DANIEL 
J. MARTIN, Natural Resource Ecology Laboratory, Colorado State Univer-
sity, 1499 Campus Delivery, Fort Collins Colorado, USA; ROD D. ADAMS, 
Front Range Community College, 4616 S Shields St., Fort Collins, Colorado, 
USA. 

LAMPROPELTIS HOLBROOKI (Speckled Kingsnake). DIET / 
OPHIOPHAGY. Previous diet studies on Lampropeltis holbrooki 
have found that they prey on a multitude of animals including 
venomous and non-venomous snakes, lizards, turtles, reptile 
eggs, nestling and fledgling birds, mice and rats (Ernst and Bar-
bour 1989. Snakes of Eastern North America. George Mason Uni-
versity Press, Fairfax, Virginia. 282 pp.). Herein, we report on the 
first incidence of L. holbrooki feeding on Virginia striatula (Rough 
Earthsnake). 

On 17 April 2015 we collected a road-killed female 
Lampropeltis holbrooki (SVL = 696 mm; tail length = 96 mm) 4.0 
km N of Ravenden Springs on Upper Jane’s Creek Road, Randolph 
Co., Arkansas, USA (36.33362°N, 91.23387°W, NAD 83; elev. 169 m). 
The stomach had been split open, revealing the tail of a partially 
digested V. striatula (Fig. 1; SVL = 250 mm; tail length = 42 mm). 
This record is not surprising, given that L. holbrooki are known 
to feed on Virginia valeriae (Smooth Earthsnake; Viosca 1918. 
In Dundee and Rossman 1989. The Amphibians and Reptiles of 
Louisiana. Louisiana University Press, Baton Rouge, Louisiana. 
300 pp.) and that both Lampropeltis calligaster rhombomaculata 
(Mole Kingsnake) and L. elapsoides (Scarlet Kingsnake) have been 
known to prey on V. striatula (Jensen et al. 2008. Amphibians and 
Reptiles of Georgia. University of Georgia Press, Athens, Georgia. 
600 pp.). Both snakes were deposited in the Arkansas State 
University Museum of Zoology Herpetological Collection (ASUMZ 
33346, 33347, respectively), Arkansas State University, Arkansas, 
USA. 

JOHN D. KONVALINA (e-mail: john.konvalin@smail.astate.edu), STAN-
LEY E. TRAUTH (e-mail: strauth@astate.edu), CHRISTOPHER S. THIGPEN, 
and SAMUEL A. SCHRATZ, Department of Biological Sciences, Arkansas 
State University P.O. Box 599, State University, Arkansas 72467, USA. 

LAMPROPELTIS ZONATA (California Mountain Kingsnake). 
PREDATION. Predation of Lampropeltis zonata in the wild has 
rarely been observed, with other species of snakes (L. californiae, 
Diadophis punctatus) as the only documented predators (Staub et 
al. 2006. Herpetol. Rev. 37:231–232). On 26 April 2015, at 1150 h, RC 
and AC observed a Urocyon littoralis (Island Fox) that had made vi-
sual contact with an adult L. zonata (Total Length ca. 75 cm; LACM 
PC 1869) on a trail on Santa Catalina Island, Los Angeles Co., Cali-
fornia, USA (33.32193611°N, 118.343344°W, WGS 84; 227 m elev.). 
As the fox approached the slow-moving snake, the snake stopped 
(Fig. 1A). The fox made two quick moves toward the snake’s head, 
and then bit down on the snake’s body (Fig. 1B), shook it violently, 
and ran off into nearby brush. The fox proceeded to consume the 
snake, rested for an hour, and then moved out of view.

Studies of Island Fox diet suggest that snakes are rarely 
taken (Collins 1980. In Proceedings of the Second Conference 
on Scientific Research in the National Parks, pp. 152–164. USDI 
National Park Service, Washington, DC; J. King, pers. comm.). For 
example, an analysis of > 2900 fox scats collected from all six of the 
California Channel Islands revealed no snake remains (Cypher et 
al. 2011. Resource Exploitation by Island Foxes: Implications for 
Conservation. California Department of Fish and Game, Nongame 

Fig. 1. Heterodon nasicus predation of Phrynosoma hernandesi in 
Colorado, USA.

Fig. 1. Posterior half of Virginia striatula extending from the body of 
Lampropeltis holbrooki.
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Wildlife Program Report No. 2011-01, San Diego, California. 25 
pp.). We are aware of only one other report of snake predation 
by Island Foxes. Coonan et al. (2010. Decline and Recovery of 
the Island Fox: a Case Study for Population Recovery. Cambridge 
University Press, New York. 232 pp.) published a photo of a fox 
that had captured an adult Coluber constrictor near Scorpion 
Ranch, Santa Cruz Island (Santa Barbara Co., California) in July 
2006 (C. Schwemm, pers. comm.; www1.islandfox.org/2006/08/
what-do-island-foxes-eat.html).

This observation also represents an important locality record 
for L. zonata, which is rare or absent from islands off California. 
Holder (1910. The Channel Islands of California: A Book for the 
Angler, Sportsman, and Tourist. Hodder and Stoughton, London. 
397 pp.) observed a “coral snake” on Santa Catalina Island, 
clearly a first reference to the occurrence of L. zonata on any 
of the California Channel Islands. Backlin et al. (2005. Baseline 
Biodiversity Survey for Santa Catalina Island: Herpetofauna 
and Ants with Remarks on Small Mammals and Others. USGS 
Western Ecological Research Center Final Report, San Diego, 
California. 45 pp.) published a photo of a L. zonata found in 
1999 at Black Jack Campground, ca. 9 km by air NW of the new 
locality. Because Backlin et al. (2005, op. cit.) did not record L. 
zonata during their extensive trapping surveys over a 34-month 
period, they questioned whether that species naturally occurs on 
the island. However, given the antiquity of Holder’s (1910) report, 

together with our new record from a wilderness area, we regard 
L. zonata as a natural inhabitant of Santa Catalina Island. The 
island localities are roughly 60 km SE overwater from the nearest 
vouchered locality of L. zonata on the mainland (SDNHM 24269; 
2 miles S of Irvine, Orange Co., California), although Hubbs 
(2004. Mountain Kings: A Collective Natural History of California, 
Sonoran, Durango and Queretaro Mountain Kingsnakes. Tricolor 
Books, Tempe, Arizona. 319 pp.) noted an unconfirmed sight 
record for the Palos Verdes Hills, Los Angeles Co., roughly 40 km 
N of the Santa Catalina Island localities. This report confirms 
the presence of L. zonata on Santa Catalina Island. This species 
remains unknown from any other California islands. 

In addition to digital images of the snake-fox interaction, 
a video file is available as LACM PC 1871. We thank Paul 
Collins, Julie King, and Cathy Schwemm for helpful discussion, 
information, and references. 

ROBERT W. HANSEN, 16333 Deer Path Lane, Clovis, California 93619, 
USA (e-mail: hansenranch2@gmail.com); RICHARD CAZARES (e-mail: 
richard@rcfurniture.com) and ALEXUS CAZARES, 1981 La Mesita Dr., Ha-
cienda Heights, California 91745, USA.

LEPTODEIRA ANNULATA (Banded Cat-eyed Snake). REPRO-
DUCTION / MATING AGGREGATION. Aggregative behavior 
constitutes one of the unambiguous cases of social behavior in 
snakes, and research increasingly supports the complexity of 
snake social systems (Greene et al. 2002. In Schuett et al. [eds.], 
Biology of the Pitvipers, pp. 179–205. Eagle Mountain Publish-
ing, Eagle Mountain, Utah; Clark et al. 2012. Biol. Lett. 8:523–
525). In fact, records of snake aggregations are widespread (e.g., 
Gregory et al. 1987. In Seigel et al. [eds], Snakes—Ecology and 
Evolutionary Biology, pp. 366–395. Macmillan, New York; Ford 
and Burghardt 1993. In Seigel and Collins [eds], Snakes—Ecology 
and Behavior, pp. 117–164. McGraw-Hill, New York), and many 
tend to be related to reproductive activities (Graves and Duvall 
1995. Herpetol. Monogr. 9:102–119; Rivas and Burghardt 2005. J. 
Comp. Psychol. 119:447–454). 

Leptodeira annulata is a nocturnal and semi-arboreal 
snake widely distributed in the Neotropics that feeds mainly on 
anurans. Although its ecology has been relatively well studied in 
South America (Vitt 1996. Herpetol. Nat. Hist. 4:69–76; Ávila and 
Morais 2007. Herpetol. Rev. 38:278–280; Mesquita et al. 2013. Pap. 
Avul. Zool. 53:99–113), little is known about its mating behavior 
(Carvalho-Neto et al. 2007. Herpetol. Rev. 38:89). Herein, we 
expand the understanding on the reproductive behavior of L. 
annulata through the record of breeding aggregation for this 
species.

On 1 May 2011 at 1030 h, five L. annulata were collected at 
Mocozal (3.9815°S, 38.7284°W, WGS 84; elev. 138 m), Maranguape 
municipality, Ceará state, northeastern Brazil, and deposited in 
the scientific collection Coleção Herpetológica da Universidade 
Federal do Ceará (CHUFC 3606–3610). The snakes, a female 
(SVL = 61.5 cm) and four males (SVLs = 56.1, 52.5, 51.5, and 47.8 
cm), were found tangled together at ground level. The close 
arrangement among the individuals and the male-biased sex 
ratio suggest that this was a mating aggregation. Our observation 
provides evidence that L. annulata forms breeding balls, and 
despite its primarily arboreal and nocturnal habits, may copulate 
on the ground during daylight.

We thank Lunardo Martins de Albuquerque for assistance in 
sampling.

DANIEL CUNHA PASSOS, Universidade do Estado do Rio de Janeiro, 
Pavilhão Haroldo Lisboa da Cunha, Sala 224, Rua São Francisco Xavier, 524, 

Fig. 1. A) Island Fox at first encounter with an adult Lampropeltis zo-
nata on Santa Catalina Island, Los Angeles Co., California. B) After an 
initial approach, the fox bit the snake at midbody and carried it off 
into nearby brush, where it was consumed. 
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Maracanã, 20550-013, Rio de Janeiro - RJ, Brazil (e-mail: biologodanielpas-
sos@gmail.com); DIVA MARIA BORGES-NOJOSA, Universidade Federal do 
Ceará, Núcleo Regional de Ofiologia da UFC, Campus do Pici, Depto. Biologia, 
Bl. 905, Avenida Humberto Monte, Pici, 60440-554, Fortaleza - CE, Brazil.

LYTORHYNCHUS DIADEMA (Awl-headed Snake). DEFENSIVE 
BEHAVIOR. At 2330 h, SDB collected a female Lytorhynchus di-
adema (total length = 333 mm) crossing the road ~21.7 km N on 
N-1 from the intersection of P-1600 and N-1 just outside of Tan-
Tan, Morocco (28.562037°N, 10.907357°W, WGS 84; elev. ~318 m, 
T

a
 = 17.8°C). The snake was photographed in life the following 

morning, and preserved (CM 55251). During the initial encoun-
ter, this individual presented a cobra-like display, flattening its 
neck and raising its head and body about 5 cm off the ground. The 
entire display lasted 15–20 sec. This behavior has not been report-
ed in this species from northwestern Africa (PG, JMP, L. García-
Cardenete, and R. León, pers. comm.; Šmíd 2010. Herpetol. Notes 
3:329–332), but it is apparently not rare in Israel where it can be 
elicited by touching the snake on the base of the tail (Fig. 1). 

Juvenile and adult sand snakes (Ragerhis moilensis) and 
cobras (Naja haje), which are sympatric and syntopic with 
Lytorhynchus throughout much of its range, commonly exhibit 
neck-spreading defensive behavior (Geniez et al. 2004. The 
Amphibians and Reptiles of the Western Sahara. Chimaira 
Buchhandelsgesellschaft mbH, Frankfurt am Main, Germany. 229 
pp.; Sindaco et al. 2013. The Reptiles of the Western Palearctic. 2. 
Monografie della Societas Herpetologica Italica – II. Edizioni 
Belvedere, Latina, Italy. 543 pp.) and the display of Lytorhynchus 
might be an example of mimicry. The blotched pattern typical 
of L. diadema and R. moilensis is also seen in sympatric vipers: 
Bitis, Cerastes, Daboia, Echis, Macrovipera, and Pseudocerastes. 
If potential predators generalize blotched patterns of venomous 
snakes broadly, L. diadema may be incorporating features of both 
cobra neck-spreading and viper pattern similarity as an anti-
predator defense. Alternatively, both the pattern and the behavior 
of L. diadema may be pleisiomorphic, developmentally-canalized 
characters (Pough 1988. In Gans and Huey [eds], Biology of the 
Reptilia, Vol. 16, Ecology B, Defense and Life History, pp.153–234. 
Alan R. Liss, New York; Pough 1988. Am. Nat. 131:S67–S102).

We thank F. H. Pough, who generously read a preliminary 
version of this manuscript, suggested organizational changes, 
and proffered alternative possibilities for our initial observa-
tions.

STEPHEN D. BUSACK, North Carolina Museum of Natural Sciences, 
Raleigh, North Carolina 27601, USA (e-mail: sbusack348@aol.com); JAIM 
SIVAN, Department of Life Sciences, Achva Academic College, Achva, Israel 
(e-mail: jaimsivan@gmail.com); PHILIPPE GENIEZ, CEFE UMR 5175, CNRS - 
Université de Montpellier - Université Paul-Valéry Montpellier - EPHE, 1919, 
route de Mende 34 293 Montpellier cedex 5, France (e-mail: philippe.ge-
niez@cefe.cnrs.fr); JUAN M. PLEGUEZUELOS, Departamento de Zoología, 
Facultad de Ciencias, Universidad de Granada, E-18071, Granada, Spain. 

MICRURUS DUMERILII (Dumeril’s Coralsnake). MAXIMUM 
SIZE. The maximum total length reported for Micrurus dumerilii 
is 948 mm (Campbell and Lamar 2004. The Venomous Reptiles 
of the Western Hemisphere. Cornell University Press, Comstock 
Publishing Associates, Ithaca, New York. 870 pp.). At 1015 h on 
26 Febraury 2014, during a diurnal visual encounter transect for 
herpetofauna, we captured a female M. dumerilii (SVL = 858 mm, 
tail length = 96 mm) in Predio La Vega, vereda Mirabel, munici-
pality Betulia, Santander, Colombia (7.030917°N, 73.378778°W, 
WGS 84; 198 m elev.). At 954 mm total length, this specimen is the 
longest known M. dumerilii. The snake was collected and depos-
ited in the Colección Herpetológica at the Universidad Industrial 
de Santander, Colombia (UIS-R-2711). 

ELSON MENESES-PELAYO (e-mail: bioelsonp@gmail.com) and JOSÉ 
RANCES CAICEDO-PORTILLA, Escuela de Biología, Universidad Industrial 
de Santander, Bucaramanga, Colombia.

NERODIA ERYTHROGASTER (Plain-bellied Watersnake). PRE-
DATION. Nerodia erythrogaster is found throughout much of 
the eastern and central United States. Surprisingly few species 
have been recorded as predators of this widespread snake (Gib-
bons and Dorcas 2004. North American Watersnakes. University 
of Oklahoma Press, Norman. 438 pp.). For example, although N. 
erythrogaster is highly aquatic, to our knowledge there is only 
one documented observation of a fish as a predator. In 1984, a 
small N. erythrogaster in Tarrant Co., Texas was reported within a 
Micropterus salmoides (Largemouth Bass; Parmley and Mulford 
1985. Texas J. Sci. 37:389). However, no museum records are as-
sociated with the observation.

On 3 April 2015, several M. salmoides were captured in a private 
fishing pond in Edgefield Co., South Carolina (33.635976°N, 

Fig. 1. Cobra-like display of Lytorhynchus diadema in the Negev De-
sert. 
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Fig. 1. Juvenile Nerodia erythrogaster found within a Micropterus 
salmoides (Largemouth Bass) captured in South Carolina. The snake 
was discovered and cut in pieces in the course of filleting the fish.
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81.889167°W; WGS 84). Upon cleaning one of the fish, RA noticed 
a dead but largely intact juvenile N. erythrogaster inside (Fig. 
1), suggesting that the snake had been consumed in a recent 
predation event. The current observation is separated from the 
only other known fish predation record by over 30 years and 
1000 km. Photographic vouchers were deposited in the Auburn 
University Museum of Natural History (AHAP-D 1092a, b).

RON ARBAUGH, Aiken, South Carolina, USA; TRAVIS ARBAUGH, Lex-
ington, South Carolina, USA; DAVID A. STEEN, Department of Biological 
Sciences, Auburn University, 1090 South Donahue Drive, Auburn, Alabama, 
USA (e-mail: davidasteen@gmail.com). 

NERODIA SIPEDON PLEURALIS (Midland Watersnake). ACAN-
THOCEPHALAN PARASITE. Although much is known about the 
helminth parasites of Nerodia sipedon, little is known of those 
of N. s. pleuralis (Ernst and Ernst 2006. SSAR Herpetol. Circ. 
34:1–86). In addition, we are not aware of any acanthocephalan 
(spiny-headed worm) parasite reported from N. s. pleuralis. Here, 
we report a new host and distributional record for an acantho-
cephalan from a N. s. pleuralis in Arkansas.

Nine juvenile and adult N. s. pleuralis (SVLs = 162–775 mm) 
were collected between April 2010 and July 2014 from Fulton 
(N = 1), Franklin (N = 1), Independence (N = 5), Marion (N = 
1) and Montgomery (N = 1) counties, Arkansas, USA. They 
were euthanized with an intraperitoneal injection of sodium 
pentobarbital (Nembutal®) and a mid-ventral incision was made 
to expose the visceral contents. A single male acanthocephalan 
was recovered from the small intestine, placed overnight in tap 
water, fixed in 70% ethanol, stained with acetocarmine and 
mounted in Damar balsam, and identified by MAB. A voucher 
specimen (HWML 75378) was deposited in the Harold W. Manter 
Laboratory (HWML) of Parasitology, University of Nebraska-
Lincoln. A host voucher specimen was deposited in the Arkansas 
State University Museum (ASUMZ) Herpetological Collection, 
State University, Arkansas.

One of 9 (11%) N. s. pleuralis collected on 5 March 2014 
from Mill Creek at Spring Mill, Independence Co. (35.825°N, 
91.725°W; WGS 84) was found to be infected with a single male 
acanthocephalan that fit the description of Pomphorhynchus 
bulbocolli Linkins in Van Cleave, 1919. This acanthocephalan 
has been previously reported widely from North America in 
over 80 freshwater fishes (Amin 1987. J. Parasitol. 73:278–289; 
Hoffman 1999. Parasites of North American Freshwater Fishes. 
2nd ed. Comstock Publishing Associates, Ithaca, New York. 539 
pp.). Intermediate hosts of P. bulbocolli are the amphipods, 
Gammarus pseudolimnaeus and Hyalella azteca (Muzzall 1982. 
J. Helminthol. Soc. Washington 49:289–294; Barger and Nickol 
1998. J. Parasitol. 84:534–537). The presence of P. bulbocolli in 
this snake is considered to be an artifact of a piscivorous diet and 
the host should be considered accidental. However, this is the 
first time this acanthocephalan has been reported in N. sipedon.

We thank the Arkansas Game and Fish Commission for a 
Scientific Collecting Permit issued to CTM, and S. L. Gardner 
(HWML) and S. E. Trauth (ASUMZ) for expert curatorial 
assistance.

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallis-
ter@se.edu); MICHAEL A. BARGER, Department of Natural Science, Peru 
State College, Peru, Nebraska 68421, USA (e-mail: mbarger@peru.edu); 
HENRY W. ROBISON, 9717 Wild Mountain Drive, Sherwood, Arkansas 
72120, USA (e-mail: hwrobison@yahoo.com).

OXYBELIS AENEUS (Brown Vinesnake). DIET. Oxybelis aeneus 
is a long, slender, arboreal snake that is widely distributed from 
Arizona, USA, to southeastern Brazil (Stebbins 1954. Amphib-
ians and Reptiles of Western North America. McGraw-Hill, New 
York, USA. 536 pp.). Its diet includes a wide range of vertebrates, 
including amphibians, arboreal mammals, small rodents, small 
birds, fish, and primarily lizards (Henderson 1982. Amphibia-
Reptilia 3:71–80; Savage 2002. The Amphibians and Reptiles of 
Costa Rica: A Herpetofauna between Two Continents, between 
Two Seas. University of Chicago Press, Illinois. 934 pp.; Hether-
ington 2006. Herpetol. Rev. 37:94–95).

At 1119 h on 19 May 2015, at Pontal da Santa Cruz 
(7.21051111ºS, 39.7335444ºW, WGS 84; 730 m elev.), located at 
Chapada do Araripe municipality of Santana do Cariri, Ceará 
state, Brazil, an adult male O. aeneus (SVL = 917 mm; Tail length 
= 549 mm; 91 g) was sighted in a tree ingesting an adult male 
Tropidurus hispidus (Fig. 1A; SVL = 79 mm; Tail length = 130 mm; 
25.4 g) headfirst. During collection the snake regurgitated the 
freshly killed lizard. Both the snake and the lizard were collected 
and deposited at the Coleção Herpetológica da Universidade 
Regional do Cariri (Fig. 1B; URCA-H 11017, 11018, respectively). 
Despite the variety of prey types reported for diet of O. aeneus, to 
the best of our knowledge this is the first record of predation by 
O. aeneus on T. hispidus.

We thank Fundação Cearense de Apoio ao Desenvolvimento 
Científico e Tecnológico (FUNCAP) for a research fellowship 
to RWA (process BPI-0067-000060100/12) and for a Master 
fellowship to EPA; and Coordenação de Aperfeiçoamento de 
Pessoal de Nível Superior (CAPES) for a Master fellowship to CFS.

CRISTIANA FERREIRA DA SILVA (e-mail: cristianasilva006@gmail.
com), EDNA PAULINO DE ALCANTARA, HERIVELTO FAUSTINO DE 
OLIVEIRA, MARIA AUREA SOARES DE OLIVEIRA, and ROBSON 
WALDEMAR ÁVILA, Programa de Pós-Graduação em Bioprospecção 
Molecular, Laboratório de Herpetologia, Departamento de Ciências Bi-
ológicas, Universidade Regional do Cariri - URCA, Campus do Pimenta, 
Rua Cel. Antônio Luiz, 1161, Bairro do Pimenta, CEP 63105-100, Crato, 
Ceará, Brazil. 

PSAMMOPHIS SCHOKARI (Schokari Sand Racer). ENDOPAR-
ASITE. Psammophis schokari occurs throughout Israel and is 
widely distributed in the Middle East and northern Africa (Bar 
and Haimovitch 2011. A Field Guide to Reptiles and Amphibians 
of Israel. Pazbar Ltd., Herzilya. 245 pp.). Tomé et al. (2013. J. Para-
sitol. 99:883–887) reported apicomplexan parasites in P. schokari. 
In this note we add to the P. schokari parasite list. 

Fig. 1. Predation by Oxybelis aeneus on Tropidurus hispidus. 
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The body cavity of one female P. schokari (SVL = 545 mm) 
from the Zoological Museum of Tel Aviv University (TAUM), 
Tel Aviv, Israel (TAUM 12177) collected May 1980 at Holon 
(32.0167°N, 34.7667°E; WGS 84) in the Southern Coastal Plain 
Region, was examined for endohelminths. One nematode was 
found. It was cleared in lactophenol, placed on a microscope 
slide, coverslipped, and studied using a compound microscope. 
A mature female nematode was found. The presence of unlobed 
pseudolabia supporting medial and externolateral teeth allowed 
it to be identified as Abbreviata sp. (Physalopteridae). Species 
assignment depends on male characters; although it should be 
noted that A. adoisi has been reported from lizards collected in 
Lebanon (Sulahian and Schacher 1968. J. Helminthol. 42:373–
382). The specimen was deposited in the Harold B. Manter 
Helminthological Collection (HWML), University of Nebraska, 
Lincoln, USA as (HWML 64807).

Species of Abbreviata are common parasites of lizards and 
snakes (Baker 1987. Mem. Univ. Newfoundland, Occas. Pap. Biol. 
11:1–325). The infection site typically is the stomach (Anderson 
2000. Nematode Parasites of Vertebrates Their Development and 
Transmission, 2nd ed., CABI Publishing, Oxfordshire, UK. 650 
pp.). It may have entered the body cavity through a perforation in 
the stomach wall during preservation of the snake. Psammophis 
schokari represents a new host record for species of Abbreviata. 

We thank Shai Meiri (TAUM) for permission to examine P. 
schokari, Erez Maza (TAUM) for facilitating the loan, and the 
National Collections of Natural History at Tel Aviv University for 
providing the P. schokari to examine.

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

PSEUSTES SHROPSHIREI (Shropshire’s Puffing Snake). DIET. 
The genus Pseustes includes diurnal, nocturnal, terrestrial, and 
semi-arboreal snakes (Martins and Oliveira 1998. Herpetol. Nat. 
Hist. 6:78–150). The diet of P. shropshirei is poorly known, con-
sisting only of the seeds from an undetermined plant, and two 
white brittle-shelled eggs with partially developed avian em-
bryos (Cisneros-Heredia 2005. Herpetol. Rev. 36:327) recovered 
from a specimen from Ecuador. Here, we present the first record 
of predation of P. shropshirei upon nestling birds (Columbidae: 
Zenaida).

On 30 July 2014 at 1430 h, a juvenile male P. shropshirei (SVL 
= 900 mm; TL = 360 mm; 246 g) was found at the edge of a dirt 
road in Vereda Cadenales, municipality of Norcasia, department 
of Caldas, Colombia (5.60759°N, 74.90998°W, WGS 84; elev. 874 
m). The snake, which had been killed by a local farmer, was 
collected and deposited in the herpetological collection of the 
Museo de Historia Natural de la Universidad de Caldas (MHN-
UCa 252). The specimen appeared to contain a large food item, 
and dissection revealed two nestling Zenaida sp. (Fig. 1). The first 
prey item (Length = 6.5 cm; 27.1 g) was consumed headfirst, and 
the second prey (Length = 7.2 cm; 24 g) was consumed legs-first. 
The birds appeared to have been recently consumed and were 
probably captured alive.

This record provides new knowledge about the feeding habits 
of P. shropshirei, suggesting that like other species in the genus, it 
preys upon eggs and nestlings of various bird species (Tweit 1996. 
The Birds of North America. Cornell Lab of Ornithology, Ithaca, 
New York. 20 pp.; Stake et al. 2005. J. Herpetol. 39:215–222). 

We thank ISAGEN (contract 47/180) for partially funding 
fieldwork associated with this note.

JUAN CAMILO ZULUAGA-ISAZA, Grupo de Ecología y Diversidad 
de Anfibios y Reptiles, Departamento de Ciencias Biológicas, Universidad 
de Caldas, Calle 65 # 26-10, A.A. 275, Manizales, Colombia (e-mail: juan_
ah25@hotmail.com); JULIÁN ANDRÉS ROJAS-MORALES, Division of 
Historia Natural, Centro de Museos, Universidad de Caldas, Manizales, Co-
lombia; ROMÁN FELIPE DÍAZ-AYALA and VIVIANA ANDREA RAMÍREZ-
CASTAÑO, Grupo de Ecología y Diversidad de Anfibios y Reptiles and 
Programa de Maestría en Ciencias Biológicas, Departamento de Ciencias 
Biológicas, Universidad de Caldas, Calle 65 # 26-10, A.A. 275, Manizales, 
Colombia.

SIBON LONGIFRENIS (Drab Snail-eater). AGGREGATION. 
Aggregation is a behavior known in many species of snakes 
throughout the world. Aggregation has been observed mainly 
in species from temperate and subtropical zones and has been 
attributed to mating and overwintering behavior. However, few 
cases have been observed in tropical species. Here, we report the 
first aggregation of S. longifrenis in tropical rain forest habitat in 
Costa Rica.

On 27 July, during a field trip in Quebrada González sector of 
Braulio Carrillo National Park (10.16280°N, 83.94030°W, WGS 84; 
535 m elev.), at ca. 0032 h, we observed an aggregation of six S. 
longifrenis actively moving in an understory palm tree, ca. 2–3 m 
above the ground (Fig. 1). The aggregation consisted of five males 
(SVLs = 36–58.5 cm) and one non-gravid female (SVL = 56 cm). 
Since the observation took place at night in tropical rain forest 
habitat and the individuals were actively moving in a palm tree, 

Fig. 1. Dead male Pseustes shropshirei from the department of Cal-
das, Colombia that had consumed two nestlings of Zenaida sp.
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it is likely that the aggregation was related to mating, rather than 
thermoregulation. This conclusion is further supported by the 
highly skewed sex ratio of the group. 

WOUTER BAAIJEN (e-mail: wdbaaijen@hotmail.com), DANIEL 
RAMÍREZ-ARCE (e-mail: daniel.ramiz10@gmail.com), JONATHAN VEGA-
COTO, AJEJANDRO ZÚÑIGA, KATHERINE GONZÁLEZ, and JORGE M. 
DE LA O, Universidad Nacional de Costa Rica, Heredia, Costa Rica.

SONORA SEMIANNULATA (Western Groundsnake). PREDA-
TION. Sonora semiannulata is a common snake found in the 
central and southwestern U.S. and northern Mexico (Ernst and 
Ernst 2003. Snakes of the United States and Canada. Smithso-
nian Institution Press, Washington, D.C. 668 pp.). They have a 
range of documented predators, including lizards, snakes, birds, 
and mammals (Ernst and Ernst, op. cit.). On 01 November 2014, 
11.5 km SE of Valentine, Jeff Davis Co., Texas, USA (30.52166°N, 
104.40198°W, WGS 84), we collected at least two identifiable S. 
semiannulata impaled on barbed wire (Fig. 1) at a larder of Lari-
us ludovicianus (Loggerhead Shrike). To our knowledge this is the 
first documented instance of this bird predating S. semiannulata 

(Clark 2011. Son. Herpetol. 24:20–22). A representative specimen 
one of the impaled S. semiannulata was preserved in the James 
F. Scudday Vertebrate Collections at Sul Ross State University 
(SRSU 6658). 

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA (e-mail: sean.gra-
ham@sulross.edu); CRYSTAL KELEHEAR, Smithsonian Tropical Research 
Institute, Apartado 0843-03092, Balboa, Ancon, Panama (e-mail: crystal.
kelehear@hotmail.com). 

STORERIA DEKAYI (Dekay’s Brownsnake). POPULATION SIZE, 
DENSITY, AND BIOMASS. Storeria dekayi is a small North Amer-
ican natricine snake that is relatively common in a wide variety 
of habitats, including those associated with human habitation 
(Christman 1982. Cat. Amer. Amphib. Rept. [461]:1–2). Despite 
the ubiquity of S. dekayi, population size and density estimates 
for the species are few. In suitable habitat, with a plentiful supply 
of shelter and prey (e.g., slugs and earthworms), population of 
S. dekayi can be quite large (Ernst and Ernst 2003. Snakes of the 
United States and Canada. Smithsonian Press. Washington, DC. 
xi + 668 pp). The purpose of this note is to report multi-year es-
timates of population size (N), density (N/area of sampled habi-
tat), and biomass (N × average mass of all marked snakes) at a 
0.5-ha urban site in Erie, Pennsylvania, USA. 

 During the active seasons (March–October) of 2012–2014, 
I used artificial cover objects along a vegetated slope to study 
a population of S. dekayi (Gray 2014. J. North Amer. Herpe-
tol. 2014:28–39). The Schumacher-Eschmeyer mark-recapture 
method was used to estimate population size (Ricker 1975. Com-
putation and Interpretation of Biological Statistics of Fish Popu-
lations. Bull. Fish. Res. Board Canada 191:1–382). For the popula-
tion size estimates, each sample consisted of a weekly sampling 
period up until the first neonate(s) were observed. The popula-
tion size and density at the site during 2012 were estimated as 
130 ± 35 individuals and 260 S. dekayi / ha, respectively (Gray 
2014, op. cit.). Total biomass of S. dekayi during 2012 was esti-
mated to be 855 g.

 During 2013, thirty-seven adult male (mean ± 95% C.I., SVL 
= 214.2 ± 6.7 mm), 24 adult female (SVL = 267.5 ± 12.7 mm), 37 
juvenile male (SVL = 149.4 ± 5.7 mm), and 52 juvenile female (SVL 
= 163.8 ± 8.5 mm) S. dekayi were marked. During 2013 the first 
neonates were observed 6 August. Population size was estimated 
as 195 ± 53 individuals, resulting in a population density of 390 
S. dekayi/ha. Total biomass during 2013 was estimated to be 975 
g. During 2014, fifteen adult male (SVL = 218.1 ± 11.4 mm), 16 
adult female (SVL = 277.9 ± 11.2 mm), 13 juvenile male (SVL = 
150.0 ± 9.6 mm), and 11 juvenile female (SVL = 170.2 ± 18.0 mm) 
S. dekayi were marked. During 2014 the first neonates were 
observed 18 August. Population size during 2014 was estimated 
as 77 ± 16 individuals, resulting in a population density of 154 S. 
dekayi/ha. Total biomass of S. dekayi during 2014 was estimated 
to be 485 g.

 Populations of S. dekayi vary considerably in size depending 
on numerous factors, including the amount of suitable habitat, 
abundance of prey, intensity of predation, and female fecundity. 
For instance, estimated population sizes and densities from 
select studies range from 152–4200 individuals and 14–300/ha, 
respectively (Freedman and Catling 1978. Can. Field Nat. 92:167–
173; Mitchell 1995. Catesbeiana 15:15–22; Ernst 2003. Herpetol. 
Bull. 86:10–18). Populations of S. dekayi at sites noted by Ernst 
have since been extirpated (Ernst 2003, op. cit.). The apparent 
decline of S. dekayi at my Erie County site may have been due 

Fig. 1. Aggregation of Sibon longifrenis on a palm tree in Braulio Car-
rillo National Park, Costa Rica. Four of six individuals can be seen. 

Fig. 1. Sonora semiannulata (SRSU 6658) found impaled on barbed 
wire by Larius ludovicianus in Jeff Davis Co., Texas, USA. 
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to the harsh winter of 2013–2014. Average air temperature in 
Erie, Pennsylvania during 1 November 2013 through 31 March 
2014 was 5.2°F below average, with March 2014 being the 
7th coldest (mean temp 28.1°F) on record (National Oceanic 
and Atmospheric Administration, http://www.weather.gov/
climate/. Accessed 11 January 2015). Furthermore, during 
2014 the first S. dekayi were observed 19 April, compared to 21 
March and 30 March during 2012 and 2013, respectively. Such an 
extended winter may have caused substantial mortality during 
hibernation.

 I offer my thanks to Jim Harding and Walter Meshaka, Jr. for 
comments and suggestions regarding the manuscript.

BRIAN S. GRAY, Natural History Museum at the Tom Ridge Environ-
mental Center, 301 Peninsula Drive, Erie, Pennsylvania 16505, USA; e-mail: 
brachystoma@hotmail.com.

TACHYMENIS PERUVIANA. DIET. Snakes in the genus Tachy-
menis are known to feed mainly on amphibians and lizards 
(Walker 1945. Publ. Mus. Comp. Zool. 55:1–55; Greene and Jaksiχ 
1992. Rev. Chil. Hist. Nat. 65:485–493). On 2 January 2014 we 
encountered a dead and dried-out juvenile T. peruviana (SVL = 
144 mm, Tail Length = 44 mm) that had fed on a male Liolaemus 
aparicioi (SVL = 44 mm; swallowed headfirst), an endemic lizard 
species of La Paz valley, Bolivia (Ocampo et al. 2012. Herpetolog-
ica 68:410–417). The specimen was found at Taypichulo (16.64°S, 
68.05°W, WGS 84; elev. 3002 m), a locality on the eastern bank of 
the Rio La Paz. The snake’s midbody was distended, and its ven-
tral region was slightly decomposed and opened with forelimbs 
and abdomen of the lizard exposed (Fig. 1). Although it is com-
mon to find positive correlations between prey and snake size, 
juvenile snakes sometimes eat relatively large prey (Sazima and 
Martins 1990. Memórias do Instituto Butantan 52:73–79), as in 
this case. Sazima and Martins suggest that eating large prey en-
tails increased handling time as well as time and energy invested 
in digestion, while it may increase the risk of predation, or death 
by internal injuries or asphyxia, as may have been the case here. 
This is the first report of a diet item for juvenile T. peruviana in 
the field. The specimen (CBF 3913) was deposited as a voucher in 
Herpetology Field of Colección Boliviana de Fauna.

We thank Jorge Salazar Bravo, Patrick Gregory, and John D. 
Willson for their contributions on the manuscript.
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liviana de Fauna, Área de Herpetología, Casilla 8706, Correo Central, La Paz, 
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TANTILLA CORONATA (Southeastern Crowned Snake). COL-
ORATION. On 5 July 2008, in Okaloosa Co., Florida, USA, an 
adult (total length = 20 cm) amelanistic Tantilla coronata was 
found under a piece of plywood near the edge of a mixed pine/
hardwood forested area with no recent history of fire. The snake 
was photographed (Fig. 1) and immediately released where it 
was found. This is apparently the first documented amelanistic 
T. coronata. Although it might be difficult to get a good sense of 
how frequently this coloration occurs in this generally seldom 
seen species, a study involving 1640 captures of T. coronata over 
56 years (Todd et al. 2008. Copeia 2008:388–394.) included no 
amelanistic individuals (B. Todd, pers. comm.). 

KELLY C. JONES Department of Fish and Wildlife Conservation, Virgin-
ia Tech, Blacksburg, Virginia 24061, USA (e-mail: kcjones7@vt.edu); NOR-
MAN FRIEDMAN, Niceville, Florida 32578, USA.

THAMNODYNASTES STRIGATUS (Corredeira). DIET. Tha-
manodynastes strigatus is a semi-arboreal opportunistic preda-
tor (Bernarde et al. 2000. Bol. Mus. Nac. Zool. 428:1–8; Franco 
and Ferreira 2002. Phyllomedusa 1:57–74) with a wide geograph-
ic distribution in Paraguay, Uruguay, Argentina, and southern 
and southeastern Brazil (Bernarde et al. 2000, op. cit.; Condez et 
al. 2009. Biot. Neotrop. 9:157–185). Its diet is composed mainly 
of anurans, but it has also been recorded preying on fish, ro-
dents, and small reptiles (Bernarde et al. 2000. Rev. Bras. Biol. 
60:695–699; Marques et al. 2001. Serpentes da Mata Atlântica. 
Guia Ilustrado. Holos Editora, Ribeirão Preto. 184 pp.). Among 
the fish comprising part of its diet, only small and inoffensive 
fish as some poeciliid species have been recorded (Bernarde et 
al. 2000, op. cit.; Ruffato et al. 2003. Phyllomedusa 2:27–34). In 
09 April 2015 we received a dead adult female T. strigatus (SVL 
= 40.0 cm; Tail length = 12.0 cm) from Condomínio Estância 
Zaúna (23.396083°S, 51.835916°W, WGS 84; 468 m elev.), a settle-
ment in the municipality of Maringá, Paraná state, Brazil. We 
dissected the specimen and recorded one Hoplias aff. malabari-
cus (Trahira; SVL ca. 16.0 cm) in the stomach of snake (Fig. 1). 
H. malabaricus is a carnivorous and aggressive fish and is con-
sidered an important aquatic predator (Luz et al. 2000. Act. Sci. 

Fig.1. Dorsal (A) and ventral (B) view of juvenile Tachymenis peruvi-
ana (CBF 3913) and partially ingested Liolaemus aparicioi (forelegs 
seen next to the head of the snake) from Bolivia.

Fig. 1. Amelanistic Tantilla coronata (Southeastern Crowned Snake) 
on ground near where it was found.
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22:465–469). The present record expands the known diet of T. 
strigatus and further demonstrates the dietary plasticity of this 
species.

We thank to CNPq (Conselho Nacional de Desenvolvimento 
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HENRIQUE ZAWADZKI, Departamento de Ciências Biológicas, Universi-
dade Estadual de Maringá (UEM). Av. Colombo, 5790, Nupélia G90, Sala 18 
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THAMNOPHIS BRACHYSTOMA (Short-headed Gartersnake). 
POPULATION SIZE, DENSITY, AND BIOMASS. Thamnophis 
brachystoma is endemic to the Allegheny High Plateau of north-
western Pennsylvania and southwestern New York. Thamno-
phis brachystoma is reportedly extremely abundant within its 
limited geographic range (Conant 1950. Bull. Chicago Acad. Sci. 
9[4]:71–77; Hulse et al. 2001. Amphibians and Reptiles of Penn-
sylvania and the Northeast. Cornell University Press, Ithaca, New 
York. i–xi + 419 pp.), especially in localized habitat (Rossman et 
al. 1996. The Garter Snakes: Evolution and Ecology. University of 
Oklahoma Press, Norman. i–xx + 332 pp). Despite these reports 
of abundance, quantitative estimates such as population size 
and density of T. brachystoma are sparse (Asplund 1963. Herpe-
tologica 19:128–132; Engelder 1988. A study of the short-headed 
garter snake, Thamnophis brachystoma in New York State. Un-
publ. Master of Science Dissertation, St. Bonaventure University, 
New York. 72 pp.). Herein we provide estimates of population 
size, density, and biomass for two urban T. brachystoma popula-
tions in Erie, Pennsylvania, USA. 

During April–August 2011, we studied two urban T. 
brachystoma populations. At both sites we used artificial cover 
objects and existing natural cover (e.g., rocks) to sample for 
snakes. At site 1, Shannon Road (42.12440°N, 80.00000°W; 
WGS 84) we sampled ca. 3.6 ha of old field habitat. At site 2, 
McClelland Park (42.12960°N 80.01820°W; WGS 84) we sampled 
ca. 4.8 ha of old field habitat. Both sites are insular and are 
surrounded primarily by residential neighborhoods. We used the 

Schumacher-Eschmeyer mark-recapture method (Ricker 1975. 
Computation and Interpretation of Biological Statistics of Fish 
Populations. Bull. Fish. Res. Board Canada 191:1–382) to estimate 
population size (N). For the population estimates, each sample 
consisted of a weekly sampling period up until the observation 
of the first neonate(s) or post-partum female. Density (N/area 
of sampled habitat) and total biomass (N x average mass of all 
marked snakes) was also calculated. 

At the Shannon Road site, 5 juvenile male (mean ± 95% C.I. 
SVL = 214.2 ± 4.8 mm; mass 6.1 ± 0.4 g), 8 juvenile female (SVL 
= 228.6 ± 22.5 mm; mass 6.7 ± 1.2 g), 18 adult male (SVL = 273.6 
± 16.9 mm; mass 12.5 ± 2.3 g), and 25 adult female (SVL 310.8 
± 14.9 mm; mass 21.7 ± 4.0 g) T. brachystoma were marked. 
Population size was estimated to be 93 (95% C.I. = 54–132) T. 
brachystoma; population density was estimated to be 26 snakes/
ha. Total biomass of T. brachystoma at the Shannon Road site was 
estimated to be 1.42 kg. At the McClelland Park site, 28 juvenile 
male (SVL = 190.9 ± 6.4 mm; mass 4.9 ± 0.4 g), 35 juvenile female 
(SVL = 205.3 ± 8.2 mm; mass 6.1 ± 0.6 g), 12 adult male (SVL = 
273.4 ± 18.6 mm; mass 12.9 ± 2.6 g), and 19 adult female (SVL 
322.0 ± 23.1 mm; mass 26.4 ± 6.7 g) T. brachystoma were marked. 
Population size was estimated to be 161 (95% C.I. = 125–197) T. 
brachystoma; population density was estimated to be 34 snakes/
ha. Total biomass of T. brachystoma at the McClelland Park site 
was estimated to be 1.72 kg.

Both of the Erie County sites studied by us were female-
biased in both the juvenile and adult age classes. Engelder (op. 
cit.) reported that four populations in New York were female-
biased, with females comprising 54.8–71.4% of marked snakes. 
Asplund (op. cit.) estimated two Pennsylvania T. brachystoma 
populations to be between 555–1290 and 218–418 snakes, 
respectively. By contrast, Engelder (op. cit.) estimated a 
population at Horseheads, New York to average 33 (95% C.I. 17–
49) T. brachystoma; estimated density for this same population 
was 20 snakes/ha. To our knowledge, site-specific biomass 
estimates of T. brachystoma have not been reported previously.

We thank the City of Erie and Pennsylvania State University, 
the Behrend College for access to the study sites, and Raymond 
Novotny and George Pisani for suggestions regarding the 
manuscript. 
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(e-mail: brachystoma@hotmail.com), Natural History Museum at the Tom 
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USA.

THAMNOPHIS EQUES (Mexican Gartersnake). MAXIMUM 
SIZE. Data on size of Thamnophis eques from the southern por-
tion of their range are sparse. Two Mexican populations have 
been studied; one at Tecocomulco, Hidalgo, where the maxi-
mum reported SVL is 68 cm (Macias 1984. Universidad Nacio-
nal Autónoma de México. 67 pp.) and one in the Valley of Toluca 
(Manjarrez 1998. J. Herpetol. 32:464–468) where maximum re-
ported SVL is 63.5 cm. Here we report a female T. eques captured 
by Victor Sustaita in the Canal Japón of the Lago de Xochimilco 
(south of Mexico City) on a morning in June 2008 that measured 
91 cm SVL and 110 cm total length. To our knowledge, this is the 
largest T. eques reported from Mexican populations and is similar 
in size to the largest individuals reported in Arizona, USA (Total 
Length = 120 cm; Schwalbe and Rosen 1988. In Szaro et al. [tech. 
coords.], Management of Amphibians, Reptiles, and Small Mam-
mals in North America, pp. 166–173. USDA Forest Service Gen. 
Tech. Rept. RM-166, Fort Collins, Colorado).

Fig. 1. Hoplias aff. malabaricus (Trahira) consumed by a Thamnody-
nastes strigatus in Brazil. 
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THAMNOPHIS PROXIMUS (Western Ribbon snake). ARBORE-
AL BEHAVIOR. Many species that are considered terrestrial will 
intermittently exploit habitats outside of their typical habitat. 
Even though terrestrial, Thamnophis spp. have been found to 
use arboreal basking locations, either commonly as in T. sau-
ritus (Eastern Ribbonsnake) (Langford et al. 2011. Herpetol. 
Conserv. Biol. 6:400–409) or occasionally for thermoregulation, 
as in T. sirtalis parietalis (Red-sided Garter snake) (Shine et al. 
2005. J. Therm. Biol. 30:179–185). However, there are no records 
to document this behavior in T. proximus. 

On 13 March 2015 (0900 h) at Evariste Nunez Woods and 
Bird Sanctuary (Cameron Parish, Louisiana; 29.73857°N, 
92.8373139°W, WGS 84) we observed a T. proximus basking 
ca. 1.5 m up in a young Quercus virginiana (Live Oak; Fig. 1) 
located along an edge between maintained grassland (mowed) 
and coastal Chenier forest; presumably, this location was ideal 
to thermoregulate during the spring. The surrounding Chenier 
had some standing water from recent precipitation events, but 
there was no precipitation immediately prior to the observation, 
which has been found to elicit arboreal basking in T. s. parietalis 
(Shine et al., op. cit.). Tinkle (1957. Ecology 38:69–77) found 
that most T. proximus basked in Rubus (blackberry) and Typha 
(cattail) mats; when shade increased with leaf out during the 
course of the year, individuals moved to different areas instead 
of moving up trees within the same habitat. However, the use of 
small trees for basking or foraging might be more common than 
represented in the literature.

THEODORE J. ZENZAL JR., Department of Biological Sciences, Uni-
versity of Southern Mississippi, 118 College Dr. #5018, Hattiesburg, Mis-
sissippi 39406, USA (e-mail: tjzenzal@gmail.com); WILL SELMAN, Rock-
efeller Wildlife Refuge, Louisiana Department of Wildlife and Fisheries, 
5476 Grand Chenier Hwy, Grand Chenier, Louisiana 70643, USA (e-mail: 
wselman@wlf.la.gov).

THAMNOPHIS SIRTALIS (Common Gartersnake). DIET / 
SCAVENGING. Occasional consumption of carrion in the wild 
is known in Thamnophis sirtalis, but interspecific competition 
over carrion has not been previously reported. Markezich (2010. 
Herpetol. Rev. 41:99–100) recently reviewed six records for scav-
enging in T. sirtalis and added two more. We provide additional 
reports of T. sirtalis scavenging, and suggest that scavenging may 
be a deliberate foraging strategy in this species (DeVault and Kro-
chmal 2002. Herpetologica 58:429–436). The widespread avail-
ability of road kills is a relatively recent phenomenon from an 
evolutionary perspective. There are advantages to highly plastic 
foraging behaviors that can exploit new food resources (Krause 
and Burghardt 2001. Herpetol, Monogr. 15:100–123). Scavenging 
on roadways may be especially successful during periods of con-
centrated amphibian migrations that result in many road kills. 
Whether or not this is an advantageous survival strategy is ques-
tionable, however, as snakes are also likely to experience higher 
mortality when foraging along roadways.

On 3 September 1994, JBL observed a T. sirtalis attempting to 
consume a deceased Lithobates pipiens (Northern Leopard Frog) 
in the middle of a paved road in Scott Co., Minnesota, USA (ca. 
5 km SW of Shakopee; 44.752951°N, 93.595761°W, WGS 84). The 
road-killed frog was planate, desiccated, and firmly adhered to 
the road surface. The snake was preoccupied due to the difficulty 
of removing the frog from the road, and appeared to be unaware 
of its immediate surroundings. No attempt to flee was made upon 
approach and the snake was relocated to a roadside ditch, but 
quickly returned and resumed its effort to dislodge the frog. JBL 
observed another T. sirtalis attempting to consume a deceased 
adult Cardinalis cardinalis (Northern Cardinal) in Muscatine 
Co., Iowa, USA, on 14 April 2001 (Swamp White Oak Preserve ca. 
5 km NE of Conesville; 41.405973°N, 91.304328°W, WGS 84). The 
bird was decomposed to the point of desiccation, light in weight, 
and much larger than the snake (457 mm total length). The snake 
unsuccessfully attempted to dislodge the carcass from vegetation 
by pulling on it while the snake’s posterior region was anchored 
in a small burrow for leverage. After ca. 5 min, the snake released 
its hold on the bird, fully emerged from the burrow and rested 
in the sun ca. 76 cm away from the carcass. On 19 July 1995, JCG 
observed a large female T. sirtalis (SVL = 840 mm SVL; tail length = 
147 mm; 305 g without prey) with a large bolus at midbody in the 
northwest corner of Miller’s Marsh not far from West Side Drive 
on Beaver Island, Charlevoix Co., in northern Lake Michigan, 
Michigan, USA (45.613397°N, 85.593722°W, WGS 84). The snake 
was captured and with gentle palpation a young (113 g) Lepus 
americanus (Snowshoe Hare) was regurgitated and preserved 
(deposited at Central Michigan University Museum of Cultural 
and Natural History). Examination of the hare revealed it to 
have a crushed skull, indicating that it had probably been killed 
by an automobile and then scavenged postmortem. Finally, at 
2200 h (CST) on 14 June 1994, GSC observed an adult T. sirtalis 
in a tug-of-war with a Carabus nemoralis (European Ground 
Beetle) over a piece of carrion (a ca. 6 cm long frog limb, likely 
Lithobates clamitans or L. pipiens) on a rural gravel road in Forest 
Co., Wisconsin, USA (Berry Lane ca. 45 m E of Hemlock Creek; 
45.479739°N, 88.876267°W, WGS 84). The beetle had one end of 
the carrion clamped in its mandibles while being dragged by 
the snake, its feet leaving furrows in the sandy road surface. The 
tug-of-war was observed for 1–2 min.; upon closer approach, the 
snake disengaged and fled, leaving the beetle with the carrion. 
The beetle was deposited at FMNH (determined by Robin 
Delapena). These observations lend support to the importance 

Fig. 1. Thamnophis proximus basking in young tree in Louisiana, 
USA.
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of scavenging as a feeding strategy for T. sirtalis and report a 
novel prey item (L. americanus) for this species.
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The Anoles of Honduras 
James R. McCranie and Gunther Köhler. 2015. Bulletin of the 
Museum of Comparative Zoology, Special Publications Series, No. 
1 (www.hup.harvard.edu). [iv] + 292 pp. Softcover. US $24.95. ISBN 
9780674504417 (electronic version available free of charge at http://
mczbase.mcz.harvard.edu/specimen_images/publications/ Bulletin_
SPS1.pdf).

LEVI GRAY
Department of Biology and 
Museum of Southwestern Biology, 
University of New Mexico, 
Albuquerque, New Mexico 87131, USA
e-mail: lngray@unm.edu

Although anoles might be better known 
as a remarkable example of adaptive ra-
diation in the Caribbean, the dirty secret 
is this: the mainland has greater diversity. 
Our knowledge of mainland anole biology 
lags behind that of island species (Losos 

2009), though various workers, Gunther Köhler and Randy Mc-
Cranie included, have worked tirelessly to make up some of that 
ground. While basic ecological studies are still sorely needed for 
most species, large strides have been made in our alpha taxo-
nomic knowledge in the mainland.

Which brings us to Honduras and this book. That The Anoles of 
Honduras can exist in its current form is a testament to McCranie, 
Köhler, Larry David Wilson, and colleagues. Thanks to these 
researchers, herpetologists now have access to several books 
detailing the herpetological diversity in this Central American 
country (McCranie and Wilson 2005; McCranie et al. 2006; Köhler 
2008; Townsend and Wilson 2008; Köhler 2011; McCranie 2011). 
Much of what makes Honduras special is its location. Although 
the majority of Honduras lies within what is commonly known 
as Nuclear Central America, it differs from the other countries in 
the extent of biogeographic overlap with lower Central America. 
The book is therefore generally useful for the Nuclear Central 
American region as well as Nicaragua, and, to some extent, 
Costa Rica. Most major Central American anole species groups 
are represented in the Honduran anoline fauna, and this book 
is a solid place to become familiar with the morphology and 
basic natural history of Central American anoles. And, as far as 
anole expertise goes, the authors had a hand in describing 16 
(out of 40, or 40%) of the species known from the country, which 
likely explains why the species accounts contain such detailed 
information. Clearly, McCranie and Köhler have spent countless 
hours in the field and looking at specimens, and this book would 
not have been possible without such dedication.

The book begins with an Introduction, a Materials and Meth-
ods section, and a brief overview of the history of anole work in 
Honduras. These sections are short and informative. After ex-
plaining their decision to use the Nicholson et al. (2012) taxo-
nomic classification for anoles (discussed below), they briefly 
address the “ecomorph” vs “ecomode” topic that was also raised 
in the Nicholson et al. work (2012). I agree with the authors on 
this topic that the term “ecomode” was not well defined and that 
most of Nicholson et al.’s (2012) assignments were both subjec-
tive and based on very little information. McCranie and Köhler’s 
decision to describe their direct ecological and morphological 
observations for the anoles of Honduras is much more useful 
than “ecomode” assignments would have been, and ecomorph 
assignments would have been equally inappropriate given the 
evidence that the well-defined island ecomorph classes are by 
and large unsuitable for describing the ecomorphological diver-
sity of mainland anoles (Schaad and Poe 2010). 

The authors made their case for the use of Nicholson et 
al.’s (2012) taxonomy for anoles as part of their Materials and 
Methods. I find their arguments to be misleading—the focus 
is mostly on Poe’s (2013) statements on taxon sampling, data 
limitations, and monophyly among the proposed genera. 
Yet the most important arguments put forth by Poe (2013) 
for maintaining Anolis as a single, large genus lie in the fact 
that there are no scientific reasons to split up the genus that 
everyone acknowledges is monophyletic. There are numerous 
interpretations of the same phylogeny (i.e., generic divisions) 
that would be equally viable, and there is no objective reason 
to accept any particular arrangement over another. Alternative 
arrangements are presented in Poe (2013: fig. 1), along with 
a discussion for each. Nicholson et al. (2014) have made clear 
their purpose for dividing Anolis into eight genera: they want 
recognition of the genus Norops (Nicholson et al. 2012: p. 117), 
demonstrating the subjectivity highlighted by Poe (2013). 
Some will use the Nicholson (2012) classification for anoles but 
the majority of anole researchers have stuck to the one-genus 
arrangement for the time being. It should be noted that a rank-
less taxonomic system (PhyloCode: de Queiroz, 2006) would 
allow use of clade names without the problems that go along 
with the Nicholson et al. (2012) treatment.

The species accounts make up the majority of the book, 
and are more than worth the price of admission. This section 
is where the book shines and will prove valuable to researchers 
in Central America for the foreseeable future. There is a wealth 
of information on scale traits and coloration, useful for anyone 
in need of a data set for analyses involving morphology. There 
are figures, distributional information, and photographs for all 
39 species from Honduras known to the authors (a 40th species, 
Anolis wermuthi, was reported from near the Nicaragua border 
shortly before proofs were finalized; Sunyer et al. 2013). Before 
this book, identifying anoles in Honduras required a fair amount 
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of knowledge and experience. Now a researcher or enthusi-
ast can travel to Honduras and with a little investigative work, 
identify male anoles without too much trouble. The photos of 
the male dewlaps provided for each species are a key inclusion. 
Although some of the images are less than stellar, it’s impressive 
enough that the authors were able to compile photos of all 39 
species. This fact alone makes the book quite valuable.

I came across occasional mistakes in the species accounts 
but none were especially problematic. For example, in the 
Anolis beckeri account, the authors describe the distribution as 
occurring from the Mexican state of Tabasco to Nicaragua. The 
actual distribution of this species begins considerably farther to 
the north and west, into the states of Veracruz and Oaxaca, at 
the very least. The species account even references a population 
from Veracruz in the natural history section. Most mistakes were 
similarly small and of little importance. 

The later sections of the book include a dichotomous key, 
assorted information on the distribution and biogeography, 
and conservation status. I found these sections to be generally 
informative, with some caveats. For one, anyone who has used 
(or attempted to use) Köhler’s dichotomous key for anoles in 
Reptiles of Central America (Köhler 2008) is aware that this 
type of key is likely to test the patience of even the most level-
headed herpetologist. There are too many species and many of 
the traits used are not easily scored, so that someone without 
much anole experience has no chance of effectively navigating 
through the key. The key in this book deals with fewer taxa and 
has more figures to help with scoring traits, but I must offer a 
word of warning for anyone attempting to use it alone as a way 
of identifying individuals: prepare for frustration. This is not the 
fault of the authors, of course—the species diversity and limited 
number of useful traits for identification are the true culprits. 
The best advice I can give for an inexperienced researcher/
traveler is to find an adult male. Juveniles and even adult females 
are often remarkably similar between species. It’s all about the 
dewlaps and the quicker you learn that, the better.

Unlike in much of Nuclear Central America, the mountain 
ranges in Honduras tend to be lower and less connected to 
each other, with the geographic separation perhaps producing 
a stronger pattern of isolation in the various reptiles and 
amphibians inhabiting the region. A number of endemic species 
have been described from Honduras in the past 20 years, and the 
rate at which they are being described has not slowed. This book 
offers considerable information on these endemics, allowing 
interested researchers an opportunity to pursue a multitude of 
questions relating to diversification in the region. For instance, 
why are there endemic species related to Anolis laeviventris in 
Honduras? Anolis laeviventris is currently considered to be a 
widespread species (from Panama to Mexico) and the presence 
of diagnosable microendemic species of this form only within 
Honduras seems odd. Phylogeography of the A. laeviventris 
group would be quite illuminating, as would further work on 
any of the anole groups generally considered to be composed 
of mid- to high-elevation isolates such as Anolis pijolense and A. 
purpurgularis.

One thing readers of this book may notice is the high 
number of subtly-diagnosed Honduran species that have small 
distributions and are presumed to be isolates of more widely 
distributed species (e.g., Anolis bicaorum, A. morazani, A. 
roatanensis, A. rubribarbaris, A. utilensis, A. wampuensis, A. zeus). 
I am hoping that this book will trigger further taxonomic work on 
these groups so that we can get a better handle on whether these 

purportedly isolated lineages are indeed legitimate species. For 
instance, the account for A. wampuensis states that the only major 
difference between this form and A. tropidonotus is an “extreme” 
difference in habitat—the latter has never been found in 
Honduras in “undisturbed broadleaf rainforest.” The explanation 
seems strange, considering A. tropidonotus is found in a wide 
variety of lowland habitats (based on personal experience in 
both Mexico and Honduras) and there is likely to be very little 
undisturbed broadleaf rainforest left in the country. According to 
the book, A. tropidonotus is found in more departments than any 
other species in the country, has a wider elevational distribution 
than any other species, and occurs in the most “physiographic” 
areas as defined by the authors. And looking at the distribution 
maps, it appears A. wampuensis simply fills a small gap in the 
range of the more widespread, nearly continuously distributed A. 
tropidonotus. Minor dewlap differences have been reported, but 
that would be more consistent with some form of clinal variation 
in dewlap coloration, adaptation to local conditions, individual 
variation, or between-population variation. Complicating 
matters even further was the designation of A. wampuensis as 
one of the two most vulnerable anole species in the country, a 
bold assessment considering how likely this population is to 
simply be a representative of one of the least vulnerable anole 
species in Honduras (by any estimation), A. tropidonotus. While 
going through the species accounts, I was surprised by the 
number of species described with similarly limited evidence. 

Some of these questionable species are diagnosed primarily 
based on limited observations of hemipenes, an increasingly 
common practice in anole systematics that I believe needs to be 
carefully evaluated and perhaps reconsidered. My concerns stem 
from a few observations made from published works, conference 
talks, and my own experiences working on the Anolis sericeus 
group. To begin with, it has been noted that hemipenes evolve 
much faster than other measured morphological traits in anoles 
(Klaczko et al. 2015). This fact alone can mean that differentiation 
in hemipenial traits can occur prior to speciation, and many 
species will be polymorphic for these traits. Furthermore, 
there is no evidence that reproductive isolation results from 
closely related populations with differentiated hemipenes. For 
example, Köhler and colleagues presented evidence against such 
reproductive isolation in follow-up work on A. osa (Köhler et al. 
2012), which was described entirely on differences in hemipenial 
morphology (Köhler et al. 2010). Given the evidence from Köhler 
et al. (2012), the obvious conclusion is that A. osa should not be 
recognized as a distinct species. Results from a recent systematic 
study of the A. humilis group using molecular data (Phillips et al. 
2015) were not consistent with Köhler et al.’s (2006) findings that 
relied heavily on hemipenial morphology. Finally, my own work on 
silky anoles (A. sericeus group) is in agreement with the A. humilis 
findings—evolutionary lineages, as deduced from multigene 
evidence (Gray, unpubl. data), are not at all concordant with 
the distributions of forms associated with hemipenes (Köhler 
and Vesely 2010). I worry that these traits have little to do with 
species differentiation and many species are being described 
under false assumptions. Even if hemipenial traits are found to 
be fixed within populations in anoles (a doubtful proposition 
given the rapidity of evolution in hemipenial morphology), 
intraspecific variation and interpopulation differentiation exist 
for many traits. The observation that a particular population 
can be diagnosed morphologically is not sufficient grounds for 
describing a population as a distinct species under any widely 
used species concept currently in practice. 
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To be clear, the issues I raised concerning species limits and 
taxonomy are largely the result of reading this volume, which 
contains a wealth of information. The authors present an ac-
count of the Honduran anole fauna that is more thorough than 
any previous summary of anole diversity for any country. The 
Anoles of Honduras is a must-have for any anole researcher in 
Central America and would be a good pickup for anyone with a 
general research interest on anoles. And I haven’t even gotten to 
the best part—the price! Although one can order a hard copy for 
a very reasonable price, an electronic copy is free. The bar has 
now been set—it would be fantastic if someone could take on an 
even more challenging country such as Panama! 
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JUST LIKE A COFFIN. So begins this part 
biography and part personal quest, sprinkled 
with just a bit of danger and death. Dan Eath-
erley immediately grabs the reader with his 
retelling of a scene from Raymond L. Ditmars’ 
“Episode of the Bushmaster” from Thrills of a 
Naturalist’s Quest, a 1932 classic I first read 
nearly 40 years later. In the prologue, “His 
Unwavering Grip,” readers learn that the author is a British zoolo-
gist and filmmaker who discovered Ditmars while working on a 
project with Rom Whittaker in Costa Rica. He first wanted to make 
a film, but after 9/11 the industry changed drastically, eliminat-
ing that possibility. In his book, the bushmaster serves as a sort of 
“MacGuffin,” the device filmmakers use to drive a story.

The author’s approach, in fifteen chapters, each of which be-
gins with a pithy Ditmars quote, is to alternate between his od-
yssey and a paraphrasing of stories Ditmars shared in his many 
books, or that appeared in The New York Times and other news-
papers. 

In “Working up Snakes” (the chapter titles are also Ditmars 
quotes found within the chapter. You’ll have fun trying to find 
them!) a teenage Raymond L. Ditmars (RLD) meets “Professor 
George O’Reilly” at the Central Park Zoo. Is this perhaps his first 
introduction to the bushmaster? Eatherley accompanies Regina 
Alvarez of the Central Park Conservancy to Central Park and its 
Zoo, the first of many visits to Ditmars’ haunts.

In “Pleased with a Rattler, Tickled with its Fang,” in the library 
at the American Museum of Natural History (AMNH), Eatherley 
delves into how RLD’s first association with science and scien-
tists began. With several local herp enthusiasts, Peter Warny, 
Steve Ricker, and Erik Zeidler, he seeks snakes “within 50 miles of 
New York City” (also the title of RLD’s first publication).

“Silent Death of the Black Night” begins with what is like-
ly RLD’s first long trip, by ship to Florida with John Bernhardt 
Smith, an entomological associate of his AMNH supervisor 
William Beutenmüller. RLD’s family allows snakes in their new 
home, and he strives to fill up the attic. R. R Mole of Trinidad, 
who would supply the original bushmaster, appears.

In “The Master of Snakes,” after much difficulty, Eatherley 
succeeds in finding Edwin McGown of the Palisades Interstate 
Park Commission to escort him to Timber Rattlesnake (Crotalus 
horridus) dens RLD might have visited. The famous “Episode” is 
touched upon. RLD’s fame begins as does his reporter position 
with The New York Times. 
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 “A Snapping Turtle in a Tin Bathtub” opens with the Ameri-
can Inter-Continental Exhibition of Reptiles, a large event RLD 
assisted in organizing, that might have been another reason Wil-
liam Hornaday offered him a position at the New York Zoological 
Park. The origin of what came to be called the Bronx Zoo encom-
passes the bulk of this chapter. Eatherley peruses the scant Dit-
mars material in the zoo library, disappointed about not finding 
a single reference to bushmasters.

“A Decided Awakening of Unbiased Interest” revisits opening 
day of the Bronx Zoo, 8 November 1899, and delves into the early 
years. Eatherley visits the Reptile House, now rebranded “World 
of Reptiles” with collections manager Chris Hutson.

In “Reptilian Deviltry of the World,” RLD and head keeper 
Charley Snyder recapture two immense King Cobras accidental-
ly released by animal dealer William Bartels. They later force feed 
a python. At the “best Italian restaurant in the Bronx” Eatherley 
visits Bronx Zoo retiree Peter Brazaitis, who regales him with sto-
ries, probably also published in his memoir, You Belong in a Zoo! 
The next day Peter takes him to the New York/Connecticut bor-
der where RLD likely searched for Crotalus horridus. Eatherley 
discusses RLD’s attempts at veterinary work.

“A Sort of Freemasonry” opens with RLD and his family, keep-
er Snyder, and several others in South Carolina. The Pinelands 
Club there served as the base for collecting southeastern species 
for the zoo collection. His two teen daughters stayed back at a 
cabin during the hunt and with their grandfather, end up catch-
ing the biggest diamondback! With Ed McGowan, Eatherley re-
turns to timber country and almost steps on one. We learn about 
the bite that Ed’s colleague, William H. “Marty” Martin, survives.

RLD, with Snyder’s assistance, milks a Fer-de-lance (Bothrops 
asper), which introduces “A Messy Business,” a chapter about 
snakebite and its treatment both now and years ago. In the zoo 
archives again, Eatherley now reads over bushmaster records in 
bulletins and reports. None survives long. Curator Don Boyer ex-
plains the success of keeping them now. 

In “A Sympathetic Knowledge,” after depicting a performance 
of the Bronx Zoo Reptile Circus at the Waldorf-Astoria, Eatherley 
sits in the New York Public Library and pores over articles fea-
turing Ditmars, leading to a discussion of RLD’s own writing, 
declaring it “precise, readable, and entertaining.” He mentions 
something I’ve always cherished: President Theodore Roosevelt’s 
praise for The Reptile Book, including an open invitation to the 
White House. Can you imagine that happening today? There’s an 
overview of RLD’s attempts at research in primate intelligence 
and his public speaking. His lectures, of course, always included 
live animals and photographic slides. Soon he would incorpo-
rate another medium.

“The Stage of Nature” begins with RLD, his wife Clara, and as-
sistant “Andy,” filming a Fer-de-lance at the Ditmars’ residence. 
The scene, of course, goes awry with the serpent unexpectedly 
slithering off stage down to the floor. “Don’t worry,” laughs Clara 
struggling to her feet. “It missed!” Eatherley visits the Westches-
ter County Archives where he studies a copy of the Ditmars’ will: 
Approximately 270 cans of film, perhaps 300,000 feet and 150 
hours of viewing, appraised at $5000. Although few now survive, 
these enhanced his lectures and were even shown in movie the-
aters. “Andy” convinced RLD to add the emotion and humor the 
theaters demanded, resulting in “The Jungle Circus” eventually 
the ending of his six-reel masterpiece “The Book of Nature.” Our 
author/filmmaker provides pages of details of RLD’s work with 
film. He savors the existing films he views at the Library of Con-
gress. 

Finally to the tropics in “A Naturalist’s Paradise”! The Ditmars 
family spends muchas semanas en Honduras battling mosquitos 
while searching for snakes. The author visits the Smithsonian’s 
Museum Support Center and examines preserved specimens 
associated with RLD. He sees his first bushmaster, albeit pickled. 
After retelling the story of the Zoo’s first-ever snakebite in 1916, 
which almost killed keeper John Toomey, he introduces the 
Antivenin Institute of America.

In “The Main Thing Is the Bushmaster,” RLD searches suc-
cessfully for vampire bats in Panama, accompanied by Arthur 
Greenhall, perhaps somewhat the son he never had, but yet 
again strikes out with Lachesis. Eatherley fares better during his 
visit with Dean Ripa at his Cape Fear Serpentarium in North Car-
olina, where he finally sees living bushmasters. 

“Six Feet Long and Vicious” focuses on Trinidad. R. R. Mole 
had sent the bushmaster featured in the “Episode,” and almost 
every other specimen exhibited at the Zoo, from there. Both RLD 
and Eatherley visit the island nation. Thanks to his colleague 
Friedrick Willliam “Jangoon” Urich, RLD brings back the Zoo’s 
first specimen in decades. Eatherley begins networking for ad-
vice about bushmasters. At the Emperor Valley Zoo, he talks with 
keeper Delbert Charleau, Jr. With his cousin’s husband Ian, a na-
tive Trinidadian, they seek out Delbert’s former supervisor, Hans 
Boos, author of Snakes of Trinidad and Tobago, and “Snake Man” 
Allan Rodriguez. No one offers a technique guaranteed to find a 
bushmaster.

Still on the island in “We Can Get All We Want Now,” Eather-
ley rendezvous with long-time SSAR member John C. Murphy, 
a Chicago-based specialist of Trinidad and Tobago herps, his 
friends Gabriel Hast and Tom Anton, guides Mukesh Ramdass 
and Molly Calderon, and Abraham Diaz, a photographer for the 
Trinidad Guardian. They examine a recently killed bushmaster 
at the Asa Wright Nature Center and search for a live one. Were 
they successful? 

In “Epilogue: My Happiest Hours” Eatherley overviews both 
the dubious future of the world’s largest viper throughout its 
range and the remarkable career of its seeker.

To conclude, in “Author’s Note: Meeting Gloria” Eatherley in-
troduces us to RLD’s only grandchild, describing her as inherit-
ing her grandfather’s physical features. She reminisces about her 
“Pop,” (“…just delicious…A character, a dignified character.”) 
playing at the zoo, and travelling to the West Indies.

I’m honored to be among the many listed people in the three 
pages of “Acknowledgements.”

Toward the middle are eleven pages of contemporary color 
photographs of snakes and people, the final one is Gloria holding 
a large portrait of her beloved grandfather. Five more pages of 
black & white from RLD’s era follow. I counted 17 similar images 
scattered throughout the text. 

At the American Museum of Natural History, Eatherley dis-
covers two letters written by RLD’s father to curator William 
Beutenmüller about a position for his son. He rightly declares 
these documents as a defining moment in RLD’s career. While 
I appreciate the word-for-word transcriptions (pp. 22 and 24), 
photographs of John V. H. Ditmars’ “elegant flowing hand” would 
have been even better. 

I learned several new words, including “gormless” (page 23) 
for “stupid” and the possible origin of the name bushmaster, 
from bosmeester coined by Dutch explorers (p. 50).

I found few misspellings or factual errors, although I’ve never 
heard of “green chicken snakes” (p. 9). The statement about the 
lack of hearing in snakes (p. 178) might have been updated. 
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Common names are not consistent: On p. xix, rat snakes, yet 
coralsnakes; on p. 27, watersnakes, yet garter snakes. Perhaps 
consulting Crother (2012) would have been wise.

Eatherley corrects the error of the only prior Ditmars biogra-
pher (Wood 1944), C. Stover Allen to C. Slover Allen, a physician 
interested in snakebites. While on the subject of errors, I would 
like to discuss the dilemma of the birthdate of Raymond L. Dit-
mars; I hope not too trivial a point.

His obituaries stated his birthdate as 20 June 1876, as did Al-
bert H. Wright (1949). The death record instead lists 22 June (I 
have my suspicions about the disparity). His biographer, Laura 
Newbold Wood Roper (1994), Kraig Adler (1989), and Eatherly all 
repeated the 22nd. As recently noted by Adler (2014), I obtained a 
document from the New Jersey Archives that substantiates the 
correct birthdate as June 20. So we’ll wish a happy 140th birthday 
to RLD on the Summer Solstice 2016!

When I was fervently “following the Ditmars trail” (p. 275) es-
pecially at the turn of the century/millennium, it took a couple 
of years and couple of hundred dollars to locate his only grand-
child, Gloria. “Pop” dedicated Confessions of a Scientist to her 
when she was about six and half years old, and she may be the 
only person still alive who knew him. I put Eatherley in touch 
with Gloria and I’m so happy he devoted four pages to her. To 
my inquiry whether her grandfather had a New York accent, she 
had said no, so Eatherley’s observation after viewing/hearing a 
“talkie” titled Killing the Killer, “the New York inflection obvious” 
(p. 200) was quite a revelation.

Eatherley and I were in touch off and on during his project, 
but now I lament we did not collaborate more. Although he 
quotes me correctly about the family throwing everything away, 
at a later point I learned some specifics of a book sale in the late 
1960s. What a tragedy for posterity that so few of RLD’s “papers” 
survive. 

Eatherley suggested visiting me, but I discouraged him from 
devoting the precious time and money because I wondered how 
much insight I had to offer. Upon reflection, and after read-
ing about the others he met, I too could have shown him some 
snakes, taken him out to eat, to bond as kindred souls, and filled 
him in about how I’ve tried to lead a Ditmarseque life in a so 
much more modest way in my Rust Belt city [look how my byline 
copies the “cadence” of Raymond L.(ee) Ditmars], and shared my 
cherished complete book collection. That might have merited 
one of his color photos? 

A list of illustrations is often standard companion to a table 
of contents, but is lacking here. I liked how Eatherley often in-
cluded RLD’s age at the time of a given narrative and would have 
much appreciated a timeline about his life. If provided, I would 
have referred to maps of significant places such as “within 50 
Miles of New York” and Honduras, Panama, and Trinidad, etc. 
But of course, I have atlases and Internet access. 

Eatherley uses a storyteller style and paraphrases Ditmars’ 
writing, and that of others, throughout. And that of others. For 
example, I immediately recognized familiar passages such as 
Adler (1989, 2014) on p. 173 and Kate Swan’s 1897 newspaper ar-
ticle (pp. 63–64) that I annotated a century later (Novotny 1999). 
I wish that all the others were cited with notes and a bibliogra-
phy. I began to search, with some success, for those in my Dit-
mars collection and The New York Times online archives, but this 
painstaking process would have held up this piece until the next 
issue of Herp Review.

In 1989, Kraig Adler wrote, correctly, that Ditmars had influ-
enced many herpetologists still active. A decade later I expressed 

concern that Ditmars was being forgotten. Dr. Adler assured me 
that, because of the continuing availability of his books, that was 
not the case at all. 

I’m not sure if he fully convinced me, but with Dan Eatherly’s 
labor of love now published, Raymond L. Ditmars is back in the 
news, and I hope it leads to a resurgence of appreciation. I enjoyed 
this book immensely and recommend it to everyone interested 
in him, herpetology, or a good story. Buy one for yourself and for 
those on your gift list. Every library in the English-speaking world 
should own it. And despite the judgment that RLD’s writing is 
“peppered with behind-the-scenes anecdotes too topical to 
stand the test of time” (Goddard and Swope 1995), admirers of 
Bushmaster may want to delve into RLD’s original works, too. 

Recall that this project originated with Dan Eatherly’s idea for 
a film featuring Raymond L. Ditmars. I’m sure he could make a 
movie just as good as his book. But who should be cast as the 
bushmaster hunter? Chris Pratt starred in last summer’s block-
buster Jurassic World and is the rumored successor to Harrison 
Ford in the next installment of the Indiana Jones franchise. In 
the meantime, would he be willing to grow a mustache and don 
some leather puttees? 
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If you are like me, you have a well-used 
copy of Petranka’s (1998) Salamanders 
of the United States and Canada sitting 
bruised and loyal within arm’s reach of 
your work desk. That book has been with 

me on field trips to the Appalachians, the Northwest rainforests, 
and the swamps of south Georgia, but unfortunately it doesn’t 
get used much anymore since I now live in the desert. But it is 
nice to know those thorough species accounts are there, and as 
a natural history editor for Herpetological Review I do get to flip 
it open every now and then to check up on somebody’s facts. So, 
when I heard about the new book Salamanders of the Old World 
by Max Sparreboom (2014), I thought I should get it right away, 
even though I have never been to Europe or Asia. Maybe just 
having such a book would in some way transport me to misty 
Mediterranean cliff faces populated by Speleomantes, or tum-
bling splash zones of Colchian streams teaming with Mertensi-
ella. And it would possibly be a necessary reference for those oc-
casional natural history observations sent from Eurasia. I bring 
up Petranka because the inevitable comparison between Spar-
reboom’s book—especially for North American readers—will be 
to Salamanders of the United States and Canada (although, cov-
ering 160 versus 127 species, Sparreboom had a bigger task and 
certainly a much bigger geographic scope). 

This hardcover book is wonderfully designed, with 431 glossy 
pages each laid out slickly, and richly illustrated with full-color 
photographs of adult and larval salamanders as well as egg sacs 
(only three species are not illustrated with photographs—one 
of which has not been seen since it was described in 1910), 
photographs of habitats and landscapes, illustrations from 
classic texts, line drawings, range maps, and a frontispiece 
showing salamander morphology. The book begins with an 
excellent introduction covering basic salamander biology, 
reproduction, evolution, and conservation. The book is then 
organized alphabetically by family, genus, and species names. 
Each family section has a detailed familial summary, and 
each genus is similarly (if a bit too technically) summarized. 
There are individual accounts for all the species covered with 
sections on their general description, diagnosis, eggs and 
larvae, distribution, habitat, behavior, threats and conservation, 
observations in captivity, and taxonomic comments. A reference 
section follows each account. Many of the species accounts 
are spare and repetitious, since only one or two of the species 
within any of the genera are well known. There is a glossary and 
thorough reference list.

I thought it was a good attempt by Sparreboom to include the 
“observations in captivity” section to simultaneously appeal to 

the herpetoculture crowd and also demonstrate that much of our 
knowledge of the interesting courtship rituals of many salaman-
ders comes from captive observations. The taxonomy is up-to-
date and follows recent work by Pyron and Wiens (2011); a phylo-
gram is provided showing familial relationships and the generic 
relationships within the largest Eurasian family Salamandridae. 
The book is ambitious in scope both in terms of geography, top-
ics, and the number of species involved. Sparreboom admits 
the book is an attempt to update Robert Thorn’s treatise on Old 
World Salamanders (1969), and pays appropriate homage to this 
author and work. So how does Sparreboom’s book measure up?

I have to point out that I am no expert on Old World 
salamanders so I can’t be trusted to determine the overall 
accuracy of the book. And while I cannot say how well the book 
replaces Thorn (that book is in French), I should mention that my 
comparison to Petranka (1998) is not entirely fair. Sparreboom 
does not set out to write a book as comprehensive and detailed 
as Petranka’s. For me this was frustrating, but then again I am an 
inveterate salamander nerd. Although not written at a juvenile 
level, the book for the most part could be understood by a 
student, which is probably for the best. It could easily be argued 
that Sparreboom’s approach—a richly and beautifully illustrated 
book spare on details but filled with references guiding true 
nerds to the published literature—is actually superior to the 
more thorough approach of Petranka. But I personally would 
have rather had a more complete summary of the literature. And 
in some cases Sparreboom mentions interesting details and does 
not expand upon them, instead referring us to citations. This was 
his worst offense, and the best example of this is found on p. 161 
when Sparreboom mentions tantalizingly that Speleomantes 
sarrabusensis, a plethodontid, might be viviparous. He mentions 
this bombshell only in passing and refers the reader to a reference 
that is not in English, leaving the poor English reader (for the 
record, the book is in English) to wonder about this incredible 
fact and why it is suspected to be true. Something like this needs 
to be covered in a book like this, not simply mentioned and cited. 

In other cases, Sparreboom appears to simply be reiterating 
every detail from another account (e.g., the descriptions for 
many Hynobius rely heavily on Thorn), or worse yet, from an 
online source (e.g., amphibiaweb.org; salamandersofchina.org). 
Sparreboom mentions that this book grew out of an attempt to 
archive natural history information on Old World salamanders 
on a website, thus the web citations and thin species accounts; 
for the book, primary literature should have been used.

In terms of illustrations, Sparreboom’s book is certainly far 
superior to Petranka’s. All but a handful of the salamanders 
covered are illustrated with large, full cover photographs of living 
individuals, most of them taken in situ. These include gorgeous 
photographs of gorgeous salamanders taken from some rather 
unreachable locations, such as Syria, northern Iraq, and Iran. 
Many of the photographs were taken by Sparreboom himself, 
who must have racked up some serious frequent flyer miles and 
must have some great stories to tell about his travels.

This brings me to another disappointing aspect of the book. 
Sparreboom presumably has extensive first-hand experience with 
many of the salamanders he covers (in the field and in captivity), 
but this is not conveyed in the writing. It is certainly evident from 
his photographs, which include pictures of living salamanders 
and also their habitats (a very nice touch). Sparreboom has pre-
sumably seen more of these species firsthand than anybody else 
alive, or at least anybody else alive who has tried to write a book 
about them. But this firsthand knowledge does not bleed into the 
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species accounts. Many are instead spare and based on sketchy 
sources, and are inordinately preoccupied with mating behav-
ior. It made me wonder if a much better book could have been 
written by Sparreboom had he kept detailed field notes of his en-
counters during his travels. Or, if a better book could have been 
written by a team of European, Chinese, and Japanese authors, 
since many of the Asian species have an extensive, un-translated 
literature that Sparreboom tells us about but does not attempt to 
summarize. A bias toward the European species is definitely evi-
dent, although this was both inevitable and forgivable. The spe-
cies accounts for European species are much more thorough and 
well researched, and this is where Sparreboom’s book becomes 
more comparable to Petranka’s.

 Another area where the book is definitely weak is the range 
maps. The maps are topographic but not at a scale where this 
was warranted. At the scale of the entirety of China, showing 
topography just muddles the picture. The distributions of most 
species are plotted with hashed lines that are too similar in color 
to the topographic lines, so most of the maps are difficult to in-
terpret. Although there are maps in the back of the book that al-
low the unfamiliar reader to refer to various regions of southeast 
Asia and Europe, I doubt if even a resident of Turkey would be 
able to locate themselves relative to the range maps of Lyciasala-
mandra found on p. 241. An inset showing the relationship of 
the distribution to a larger, more recognizable region (all of Asia, 
or Europe) was needed for nearly all the maps, and a fully grey-
shaded distribution blob (as in Petranka) would have been much 
better. 

I don’t get much satisfaction from reading lists of slight errors 
in book reviews, but I will mention that there were some (as one 
might expect from a book with 431 pages), but not many. After 
going through the whole thing I only found around twenty. These 
ranged from obvious formatting errors (such as p. 144 where 
the illustration overlaps the figure legend text) to redundancies 
(p. 311, column 2, line 11, the color description of Salamandra 
salamandra is stated twice within the same section), and simple 
mistakes (pp. 126 and 130, Sparreboom mentions that Paradac-
tylodon are active at night outside caves “where the difference 
between day and night is not apparent”).

On the other hand, for every slight error like this, I probably 
learned one or more remarkable facts that I was not aware of 
before reading this book. The line drawings of hynobiid egg sacs 
are weird and terrific. The description of hynobiid males pulling 
eggs out of the female while simultaneously kicking her away, so 
that he may fertilize them in privacy, is hilarious and a strange 
curiosity of natural selection. The book has nuggets of intrigue 
and mystery: the lost Hynobius of Turkestan, and the presumably 
extinct Cynops wolterstorffi—a salamandrid endemic to a 
single lake in China that was once common but has not been 
seen in decades. Strange reproductive features I was unaware 
of are described and illustrated: the hypertrophied thighs of 
Onchodactylus used in amplexus, and the spectacular dorsal 
tail knobs of Lyciasalamandra and Mertensiella, which are used 
during courtship to stimulate the female cloaca while males hold 
them on their backs in ventral amplexus. Echinotriton males 
secrete a wispy spiderweb of mucous from their cloaca as they 
court females, possibly tying them down for positioning the 
spermatophore. For me, these wonderful natural history stories 
and their accompanying illustrations make the book worth the 
exorbitant US $134 price. As I told one interested but reluctant 
colleague: relax, you are simply paying less than a dollar for each 
species account. 

That price will probably cost this book most of its potential 
readership. But libraries across Eurasia and North America 
should have this book, as well as some die-hard collectors like 
me. The information on captive husbandry undoubtedly will be 
useful to the thriving salamander herpetoculturalist crowd in 
Europe. But I’m not sure if this book will become a dog-eared 
and battered field companion for anyone in Eurasia, much less 
for curious readers in North America looking to plan their next 
vacation. So maybe there is room for improvement and there 
might still be a book waiting to be written that could aim to be 
a well-illustrated “Petranka for the Old World.” But for now Max 
Sparreboom’s nice book will do just fine if you can afford it.
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“America is proud of her magnificent record 
in road building, but nothing has been so 
destructive of wild life as our good roads.”

—Thomas Barbour, 1944

This book is for people seeking ways to 
lessen the impact of roads and vehicular 
traffic on amphibians, reptiles, and mid- to small-sized mam-
mals (i.e., “small animals” in the editors’ parlance) and their 
habitats and populations. The text on the back cover states that 
this is the first book to focus on “improving outcomes where 
transportation needs and small animal habitats overlap.” Well, 
not exactly. Langton (1989) published the first book of which I 
am aware on resolving and mitigating conflicts between am-
phibians and roads, and made it available to participants of the 
First World Congress of Herpetology in England that year. 

The editors seem to imply in the Introduction that the term 
“ecological infrastructure” is novel; they provide no evidence 
to the contrary. The term was first used in a 1984 report by the 
Man and Biosphere Program to the United Nations Educational, 
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Scientific and Cultural Organization (UNESCO) (Wang et al. 
2008). It was used initially to represent the habitat network and 
emphasized the biodiversity conservation functions of many 
landscape components, such as corridors. There are several oth-
er definitions usually associated with urban ecology (Banzhaf 
and Netzband 2011). The editors of this book define ecological 
infrastructure as “the basic habitat components and their connec-
tions necessary for species survival, and for natural populations, 
communities, and ecosystems to function properly.” A primary 
goal of the editors is to broaden the reader’s view of road impacts 
on small animals by providing the ecological context within 
which the public infrastructure (roads, bridges, etc.) functions. 
Information presented in the book demonstrates the many ways 
they are intertwined. The book is a call to action for researchers, 
engineers, landscape planners, and others involved with road 
ecology to collaborate better than they usually do to reach com-
mon goals.

Road construction and the resulting mortality of small verte-
brates has been abundantly described from early in the 20th cen-
tury onward. Efforts to do something about it began with the use 
of signs in the early 1960s in Europe. Underground passages ap-
peared in the late 1960s. Underpasses in the United States were 
first constructed in the late 1960s along I-75 which cuts across 
the Everglades between Ft. Lauderdale and Naples. Nearly all of 
the examples of road and wildlife conflicts in the book are from 
Europe and the United States. Projects in other regions such as 
South Africa are rarely mentioned. 

Following a review of the history of road ecology, three chap-
ters address the natural history of small vertebrates, direct ef-
fects like roadkill, and how habitat modification, in turn, affects 
their survival and persistence. Information and examples focus 
mostly on amphibians and reptiles. There are substantially fewer 
examples and discussions on mammals. Chapter 2 includes a 
long list of topics on animal behavior, movements, physiology, 
and other aspects of species biology. Chapter 3 on direct effects 
includes the important topics of road mortality, roads as barri-
ers, road density, habitat fragmentation, and landscape genetics. 
How roads affect habitat quality, covered in Chapter 4, focuses 
on effects of chemicals such as heavy metals, road salt, and other 
forms of pollution, environmental stressors such as moving and 
stationary lights, habitat modification, human access, and ani-
mal behavior.

Chapters 5–12 cover numerous practical topics ranging 
from public education to road construction specifications. The 
authors in these chapters include a breadth of subjects within 
their topics: planning and design, funding, mitigating road effects 
with structural modifications, modifying structures on existing 
roads, construction and maintenance, and monitoring and 
adaptive management. Numerous case studies and photographs 
illustrate specific points. This is not a technical manual, 
although design specifications for culverts, underground 
passageways, and barriers appear in Chapter 9. The authors 
provide realistic descriptions of processes and challenges, 
background where needed, and evaluations of problems and 
solutions pertinent to their topic. One comes away realizing 
there are many complexities involved with solving any road and 
wildlife problem. In the last chapter, Andrews lays out a general, 
multifaceted overview of where future efforts should be made, 
but offers few specific targets.

Each of these chapters ends with a section of bulleted Key 
Points that reviews the highlights and messages the authors 
consider important. Fortunately, literature citations are provided 

at the end of each chapter making it easier to connect a point 
of discussion with its corresponding literature. There are two 
lengthy practical examples on road problems and solutions by 
guest authors. One focuses on turtle mortality on a causeway to 
a barrier island and the other on the effectiveness of New York 
State’s first amphibian tunnel. Embedded within each chapter 
are one or more short case studies by other authors. The index 
covers topics but not species. 

This is a handsome, well-constructed book, although I 
was annoyed with the low quality of the black-and-white 
photographs. The layout includes three layers of section 
subtitles that break up the text into manageable units to enhance 
readability. I would not buy the eBook version because it costs as 
much as the hardcover version.

Everything humans do with and on roads causes a long list of 
problems for small vertebrates. This book provides information 
on and solutions for many of them. Some of the same topics 
are explored in Forman et al. (2003), as well as others not 
discussed in Roads and Ecological Infrastructure. The latter does 
not establish the background on road densities and mortality 
statistics needed by newcomers to understand why this is such 
an important subject critically in need of resolution. People 
interested in road-vs-wildlife issues should read both of these 
books to get a thorough overview of the seemingly intractable 
problems roads create for small animals.  
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The years 2013–2014 have been especially controversial ones 
insofar as herpetological nomenclature is concerned. It began 
with an article in this journal by Kaiser et al. (2013) recommend-
ing a standard of best practices for systematic herpetology. The 
article in particular reviewed the practices of R. T. Hoser and his 
notorious Journal of Australasian Herpetology. In that “journal” 
he has created hundreds of taxonomic names proposed in ways 
that most herpetologists think do not meet the conditions for 
publication required by the International Code of Zoological No-
menclature (International Commission of Zoological Nomencla-
ture 1999). In what is clearly a ploy to legitimatize his journal, 
Hoser has applied to the Commission in Case 3601 (see below) to 
endorse his claims that his “journal” meets the requirements of 
the Code thereby making his multitude of new names available.

Kaiser et al. (2014) countered Hoser’s contentions and there 
is widespread support in the herpetological community for 
placement of all issues of the Journal of Australasian Herpetol-
ogy on the Index of Rejected and Invalid Works in Zoological 
Nomenclature. This action is certainly within the purview of the 
Commission under Arts. 78 and 81 relating to the Plenary Power, 
which may be invoked to suppress a particular name or works 
that would “disturb stability or universality or cause confusion.” 

The problems raised by the Hoser case clearly test the long 
held notion that the Commission not make judgments on the 
taxonomic quality of an author’s work by applying the Code in as 
neutral manner as possible. Nevertheless, in ruling on individual 
cases presented to the Commission, the attempt at neutrality 
is not uniformly successful. In almost all cases, there are differ-
ences of opinion among the Commissioners, hence the require-
ment that approval of most applications be a simple majority, 
but where the Plenary Power is involved a two-thirds majority is 
required for approval. Because of these concerns, Commission-
ers Harvey and Yanega (2013) prepared a brief, very thoughtful, 
document requesting advice from the taxonomic community as 
a whole on possibly changing the guidelines for Commission ac-
tions to deal with such extreme cases as Hoser’s. They asked that 
responses address the issues they raise not the specific case that 
has led to the controversy. The results of their survey have not yet 
been published and there is still time to comment anonymously 
on their questions via the Commission website.

While all this activity was going on, major changes took place 
in the location and operations of the Commission. A major fi-
nancial crisis led to the dissolution of the International Trust for 
Zoological Nomenclature that had long been the financial entity 
supporting Commission activity. In another move, the University 
of Singapore agreed to provide space and staff for the coordinat-
ing activities of the Commission, for three years. A small staff, 
including the editor of the Bulletin of Zoological Nomenclature 
(BZN), will remain at the Natural History Museum in London. 
Visit the ICZN website (http://iczn.org/) for more details. The 
University of Singapore’s rescue is temporary and it remains to 

be seen if the Zoological community will rise to the occasion and 
develop a funding plan that insures the continuance of the vital 
functions of the Commission.

Recent Rulings on heRpetological naMes

(BZN = Bulletin of Zoological Nomenclature)

Opinion 2328 (Case 3571). Crotalinus catenatus Rafinesque, 
1818 (currently Sistrurus catenatus) and Crotalinus tergeminus 
Say in James, 1822 (currently Sistrurus tergeminus; Reptilia, Ser-
pentes): usage conserved by designation of neotypes for both 
species. BZN 70(4):282–283.

Opinion 2331 (Case 2331) Cetiosaurus Owen, 1841 (Dinosau-
ria, Sauropoda): usage conserved by designation of Cetiosaurus 
oxoniensis Philipps, 1871 as the type species. BZN 71 (1):48–50.

Opinion 2350 (Case 3566) Tropidolaemus Wagler, 1830 and 
Cophias wagleri F. Boie, 1827 (currently Tropidolaemus wagleri) 
(Reptilia, Squamata, VIPERIDAE): usage conserved. BZN 71 
(4):271–273.

pending cases oF heRpetological inteRest

Case 3625. Kinosternon chimalhuaca Berry, Seidel, & Iverson 
in Rogner, 1996 (Reptilia, Testudines): proposed confirmation of 
the publication date. BZN 70(3):190–102.

Case 3628. Terrapene putnami Hay, 1906 (Testudines, 
EMYDIDAE): replacement of the holotype by designation of a 
neotype. BZN 70(3):193–198.

Case 3601. Spracklandus Hoser, 2009 (Reptilia, Serpentes, 
Elapidae): Request for the confirmation of the availability of the 
generic name and for the nomenclatural validation of the jour-
nal in which it was published. BZN 70(4): 234–237.

Case 2641. Ascalabotes sthenodactylus Lichtenstein, 1823 
(currently Stenodactylus sthenodactylus; Reptilia, Gekkota, GEK-
KONIDAE): proposed conservation of current usage of the spe-
cific name by designation of a neotype. BZN 71(1):17–21.

Case 2629. Vipera latastei Boscá, 1878 (Reptilia, Serpentes, 
VIPERIDAE): request for conservation of the original spelling. 
BZN 71 (1):22–25.

Case 3666. Dicroglossidae Dubois, 1987 (Amphibia, Anura): 
proposed conservation. BZN 71 (4):244–249.
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century, taxonomic decisions in herpetology are acceptable only 
when supported by a body of evidence and published via peer-
review. Herpetol. Rev. 44(1):8–23.

———, W. d. schleip, W. WüsteR, d. g. bRoadley, and V. Wallach. 2014. 
Comments: On Spracklandus Hoser, 2009 (Reptilia, Serpentes, 

ELAPIDAE): request for confirmation of the availability of the ge-
neric name and for the nomenclatural validation of the journal in 
which it was published. Bull. Zool. Nomen. 71(1):30–38.

—Jay M. Savage, Section Editor

Herpetological Review, 2015, 46(4), 664–665.
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What are the Correct Family Names for the Taxa that include 
the Snake Genera Xenodermus, Pareas, and Calamaria?

We all know that the scientific names of organisms are mostly 
derived from Classical Greek and Latin. Once the Linnean bi-
nominal system of nomenclature became firmly established by 
the early 19th century, individual species names consisted of a ge-
nus name and a specific epithet (e.g., Heloderma horridum). Ge-
nus-group names traditionally, and according to Art. 11.8 of the 
International Code of Zoological Nomenclature (International 
Commission on Zoological Nomenclature, 1999), must be singu-
lar and in the nominative case (the equivalent of the subject of a 
sentence in English). All zoological names must be in the Latin 
alphabet and genus-group names may be a Greek noun translit-
erated into Latin, a Latin noun, or a latinized version of a Greek 
noun with a change of ending and treated like a Latin noun. Un-
like English, Greek and Latin nouns have gender, they are femi-
nine, masculine, or neuter (f. m. n.). Gender may be determined 
by reference to Greek or Latin dictionaries. Many generic names 
are compound words, for example Heloderma (helo = wart; der-
ma = skin). The gender of the genus name is determined by the 
terminal noun’s portion. In the case of Heloderma, as derma is a 
Greek neuter noun transliterated into Latin, Heloderma is neuter 
too. In this example, the specific epithet for the Mexican Beaded 
Lizard, is horridum, an adjective that must agree in gender with 
the generic name. Genus names derived from other languages 
or formed as arbitrary combinations of letters have their gender 
determined by special rules.

Family names must be derived from the nominative plural 
form of a genus name by adding the suffix –idae to the noun’s 
stem. In the example of Heloderma, the plural is Helodermata, 
the stem Helodermat–, and the family name derived from it is 
Helodermatidae. Other suffixes are used for other family-group 
names: superfamilies –oidea, subfamilies –inae, tribes –ini, and 
subtribes –ina.

We now examine the situation of the family name based on 
the snake name Xenodermus (xeno = strange; dermus = skin). Re-
inhardt (1837) named this genus for the new species Xenodermus 
javanicus. The family-group name Xenoderminae was proposed 
by Cope (1900:731). For most of the 20th century, the names Xe-
noderminae, Xenodermidae, or Xenodermini were used univer-
sally as family-group names for Xenodermus and several subse-
quently described genera (e.g., Achalinus, Fimbrios, Stoliczkaia, 
and Xylophis) whenever the clade was accorded family-group 
status (e.g., Smith 1943; Bogert 1964; David and Vogel 1996). 

More recently, some authors (e.g., Zaher 1999; Vidal et al. 2007; 
Grazziotin et al. 2012; Pyron et al. 2013) cite the family-group 
name as Xenodermatidae or Xenodermatinae.

The authors of these papers apparently think that Xenoder-
mus is a neuter Greek compound noun like Heloderma. This is 
not the case. The latinized version of the Greek noun derma (f.) is 
dermus and compound nouns based on the latter must take the 
gender (m.) indicated by its Latin suffix (–us). It was clearly Re-
inhardt’s (1837) intent to coin a Latin generic name of the mas-
culine gender as indicated by his coupling of Xenodermus with 
the specific epithet javanicus, a masculine adjective agreeing in 
gender with the generic name, not the neuter javanicum. Con-
sequently, the correct family name is Xenodermidae Cope, 1900, 
not Xenodermatidae.

A slightly different situation involves the family name for 
the snake genus Pareas Wagler, 1830. Pareas is a latinized Greek 
masculine noun parieas with the “i” ellipsed that means a kind 
of snake. Authors in the 20th century (e.g., Smith 1943:117–121; 
Romer 1956:583; David and Vogel 1996:138) have treated Pareas 
as masculine. 

The first use of a family-group name for this genus is by 
Romer (1956:583), who proposed the subfamily name Pareinae. 
Dowling and Duellman (1978:112b.3) introduced the tribal spell-
ing Paretini [sic] without comment. Recently, some authors (e.g., 
Zaher 1999; Vidal et al. 2007; Grazziotin et al. 2012; Pyron et al. 
2013) use the family-group name Pareatidae or Pareatinae for 
this group of snakes. The latter authors, perhaps influenced by 
Dowling and Duellman (1978), seem to have thought that Pareas 
is of neuter gender and its combining form is pare–, the nomi-
native plural pareta, and the stem paret–. If that were the case, 
as in the example of Helodermatidae, the family name would be 
Paretidae. That interpretation is not tenable as Pareas is mascu-
line, its nominative plural is pareae, and the stem is pare–. Con-
sequently, the correct formation of the family name derived from 
Pareas is Pareidae Romer, 1956.

The genus name Calamaria was proposed by H. Boie in F. 
Boie (1827:519). It is a Latin masculine adjective used as a noun 
(calamaria = having the nature of a reed; a writing reed; a reed for 
holding a pen). The type species of Calamaria is Calamaria lin-
naei H. Boie in F. Boie, 1827 by action of the International Com-
mission on Zoological Nomenclature in Opinion 2196 (2008). 
The family-group name Calamarina was proposed by Bonaparte 
(1838:125). Under the current rules of nomenclature the proper 
spelling is Calamariina. Bonaparte appears to have ellipsed the 
–ii into a single –i. Consequently, the correct spelling for the fam-
ily name is Calamariidae.

JAY M. SAVAGE
Department of Biology, San Diego State University, 
San Diego, California 92182-4614, USA
e-mail: savy1@cox.net
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SSAR and PARC: A Synergy of Science and Conservation Action 

 The July 2015 meeting of the Society for the Study of Amphib-
ians and Reptiles (SSAR) in Lawrence, Kansas, served as a unique 
opportunity to formalize and enhance the relationship between 
Partners in Amphibian and Reptile Conservation (PARC) and 
SSAR. Throughout PARC’s now 16-year history, SSAR members 
have engaged in PARC meetings and vice versa. However, this 
was the first time we collaborated directly on conference con-
tent. As part of this strengthened relationship, PARC was asked to 
put together an article for Herpetological Review about our past 
accomplishments and current activities. In particular, we were 
asked to consider where SSAR members fit into PARC’s past, 
present, and future. The answer: Everywhere! 

PARC’s mission: To conserve amphibians, reptiles and their habi-
tats as integral parts of our ecosystem and culture through proac-
tive and coordinated public/private partnerships.

 As we all know, effective management and conservation is 
dependent on sound science. Researchers are compiling an im-
mense amount of data via an ever-increasing toolbox of tech-
niques, which has the potential to fundamentally change con-
servation actions.  However, all too often individuals charged 
with making policy or on-the-ground conservation decisions 
are unable stay abreast of the most current findings to improve 
and enhance management and policy decisions. To further com-
pound this problem, researchers often struggle to get their find-
ings into an application setting for natural resource managers. 
Enter PARC, whose mission is accomplished through partner-
ships—we engage experts in both the science and management 
realms to achieve conservation guidance and on-the-ground 
action. We provide recommendations and guidelines based on 
sound science and common sense; we also facilitate real conser-
vation action.

PARC’s Vision: To provide leadership in the implementation of 
effective amphibian and reptile conservation on a local, state, 
regional, national and international scale in order to foster im-
proved conditions for amphibians, reptiles and their habitats; one 
where common species remain common, and the future persis-
tence of endangered and rare species is more certain.

The partnership that comprises PARC is diverse, and includes 
representatives of government, industry, nongovernmental or-
ganizations, private consultants, interested individuals, and 
academia. Our membership now extends from western Canada 
throughout the continental US and into the Caribbean (Fig. 1). 
PARC is unique in that anyone and everyone can get involved, 
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Fig. 1. Map of PARC regions, with regional working groups outlined 
in black, based on political boundaries. However, colored shading 
based on ecoregional boundaries is also included to depict how 
people may engage in PARC based on the location of their species of 
interest, research sites, or habitats with which they are most familiar; 
there are no constraints for participation solely based on physical 
address. 
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Fig. 2. Timeline of major PARC activities and accomplishments, 1999–present.
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regardless of their level of experience or expertise with amphib-
ians or reptiles. To be a PARC member, the only requirement is a 
passion for the conservation of herpetofauna. 

Another distinctive trait of PARC is that it is truly a bottom-up 
organization, where those in the field conducting scientific re-
search, or those struggling with management challenges, come 
together to help provide expert-based guidance and conserva-
tion action at state, regional, or even national scales. We accom-
plish this primarily through our five Regional Working Groups 
and associated state chapters, which collectively form the foun-
dation of PARC. These groups meet annually and identify am-
phibian and reptile conservation needs and goals. Goals identi-
fied then become projects or initiatives of Task Teams at the state 
or regional level, and some are carried forward via regional lead-
ership to the Joint National Steering Committee. When multiple 
regions share the same priorities, their efforts are coordinated 
through National Task Teams.

Facts and Figures:
In its short history, PARC can attribute:
•   Over $4.1 Million in grants and contributions that were direct-

ly related to PARC conservation activities and products. 
 •   Many of these grants also supported post-doctoral, doc-

toral, or master’s degree student research. 
 •   Sources were primarily federal grant programs and direct 

contributions, including Landscape Conservation Coop-
eratives, Competitive State Wildlife Grants, Regional Con-
servation Needs (Northeastern US), National Park Service, 
US Fish & Wildlife Service, Bureau of Land Management, 
Department of Defense Legacy Resource Management 
Program, US Forest Service (USFS), and others. 

 •   Sources of cash and in-kind matching funds for these 
grants included numerous state fish and wildlife agencies 
and academic institutions, and other private and nongov-
ernmental partners, such as The Orianne Society and the 
Amphibian and Reptile Conservancy (ARC). 

•   Over 184,000 hits to our jobs page since we relaunched our 
website in November 2010.

•   Over 3600 “likes” on our national Facebook page, and many 
more on each regional page.

•   Over 2000 subscribers to our listserv, which has evolved over 
the years into an announcement-only, informational list. 

•   Nearly 500 followers on our national Twitter handle, @PAR-
Corg.

parC’s History, in BrieF

PARC was established in 1999 to address widespread declines, 
extirpations, and range reductions of amphibians and reptiles 
primarily in the United States. Over 200 people attended the in-
augural PARC meeting, including 40 representatives of academic 
and research institutions. PARC was created as the first and only 
network to focus on all native amphibians and reptiles, regard-
less of conservation status. We work proactively to benefit herpe-
tofaunal populations before regulatory actions are required. Our 
intent is to “keep common species common.” Because of PARC’s 
inclusive nature, with respect to people as well as herpetofauna, 
we believe it to be the most comprehensive conservation effort 
ever undertaken for amphibians and reptiles.

As shown in Fig. 2, we have maintained steady growth overall 
since our inception. An increase in activity occurred starting in 

2006, facilitated by an extended period with both of PARC’s paid 
national coordinators in place (see below). The two coordinators 
were able to work together to initiate issue-driven conferences 
and training workshops, begin identifying strategic directions 
for PARC, and support the regional working groups that were 
seeking to achieve structure and stabilization. Although there 
has been occasional turnover among the two coordinator po-
sitions, both are filled currently, and we are again experiencing 
another burst of activity as an organization.

Our 2007 international conference, “Amphibian Declines and 
Chytridiomycosis: Translating Science into Urgent Action” con-
vened over 200 participants representing nine countries across 
four continents, including 68 attendees from academic research 
institutions. We held our 2010 and 2013 roads and energy sym-
posia, respectively, at the Joint Meetings of Ichthyologists and 
Herpetologists. In 2014, our “15 and Forward” symposium at The 
Wildlife Society annual conference celebrated PARC’s 15 years of 
growth and accomplishments; interactive sessions helped iden-
tify potential areas of improvement and future directions.

the paRc oRganization

Joint National Steering Committee.—The 21-member govern-
ing body of PARC with representatives from each of five regional 
working groups, external advisory committees, the national 
chairs and coordinators, and three at-large members represent-
ing industry, zoos, and nongovernmental organizations (Fig. 3) 
(Table 1).

External Advisory Committees.—The chairs of two external 
advisory committees serve on PARC’s Joint National Steering 
Committee.

Federal.—Eleven (11) federal natural resource and land man-
agement agencies are represented on PARC’s Federal Agencies 

Fig. 3. The PARC organizational structure. Arrows depict the general 
flow of communication. Regional working groups form the foun-
dation of PARC, driving up priorities and issues via their regional 
co-chairs to the Joint National Steering Committee (JNSC), the gov-
erning body of PARC. These co-chairs as well as the co-chairs of the 
external advisory groups, and at-large members, sit on the JNSC. 
Staffing is provided by two National Coordinators.
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Steering Committee (FASC). These agencies are signatories to a 
PARC Memorandum of Understanding, established in 2001 and 
renewed every ten years, which formalizes their support and 
participation in the organization. 

State.—States are represented in PARC via the Amphibian 
& Reptile Subcommittee of the Association of Fish and Wildlife 
Agencies (AFWA), which is a coordinating entity for all state and 
territorial fish and wildlife agencies in the United States and 
Canada. The subcommittee was established in 2008.

Regional Working Groups.—These groups are the foundation 
of PARC, where most of our members began their involvement. 
The Northeast (www.northeastparc.org) and Southeast (www.
separc.org) are the oldest of the five regional working groups (re-
gions), having initiated annual meetings in 1999 and 2000, re-
spectively, shortly following PARC’s first organizational meeting. 
The Midwest (www.mwparc.org) and Southwest (www.swparc.
org) regions were initiated in 2002, and began regular annual 
meetings in 2006 and 2007, respectively. The Northwest region 
began meeting in 2008, and in the following year, expanded into 
western Canada. In 2013, the Southeast region expanded into 
the Caribbean. 

Multiple examples exist in each region of people who became 
connected with PARC as undergraduate or graduate students, of-
ten due to involvement and encouragement by their professors 
to attend regional PARC meetings. In turn, many students have 

risen into leadership roles within PARC. One such example is our 
current Joint National Steering Committee chair, Dr. JJ Apodaca 
(Professor of Conservation Biology, Warren Wilson College). JJ 
began attending Southeast PARC regional meetings as a first-
year graduate student. He went on to become co-chair of that 
region, and now leads the PARC organization.

Among those who have chaired the regions or the national steer-
ing committee over the years, representatives have included:
• 20 from academic research institutions 
• 10 from federal agencies 
• 20 from state/provincial agencies 
• 1 from industry
• 4 from zoos
• 3 from non-governmental organizations
• 6 from private consultancies 

National Coordination.—There are two paid, national co-
ordinators for PARC. The Federal Agencies Coordinator, Dr. Jen 
Williams, is the only full-time, paid national employee for PARC. 
The position is supported by the contributions of several federal 
agencies, and is term-limited to four years. However, efforts are 
underway to make this role a permanent, federal position, given 
the longevity of support and need for such coordination capacity 
among the federal agencies.

table 1. Membership of the Joint National Steering Committee, the governing body of PARC, as of December 2015. Regional leadership elec-
tions occur at regional working group meetings, and national leadership elections occur each Spring. 

Name Affiliation PARC Role

JJ Apodaca  Warren Wilson College, North Carolina National Co-chair

Kristin Stanford  Ohio Sea Grant  and Ohio State University Stone Lab National Co-chair

Jen Williams  PARC, Colorado National Coordinator, federal agencies

Priya Nanjappa Association of Fish & Wildlife Agencies/PARC, DC National Coordinator, state agencies

Alex Novarro  University of Maryland Communication Specialist

Rob Lovich   US Naval Facilities Command, Southwest, California Federal Agencies Steering Committee Co-chair

Casey Burns  Bureau of Land Management, Alaska Federal Agencies Steering Committee Co-chair

Patty Riexinger  New York Department of Environmental Conservation AFWA Amphibian & Reptile Subcommittee Chair

Eric Gardner  Washington Department of Fish and Wildlife AFWA Amphibian & Reptile Subcommittee Vice-chair

Erica Hoaglund  Minnesota Department of Natural Resources MW PARC Co-chair

Mark Jordan Indiana-Purdue University, Fort Wayne MW PARC Co-chair

Kathy Gipe  Pennsylvania Fish and Boat Commission NE PARC Co-chair

Brian Zarate New Jersey Department of Environmental Protection NE PARC Co-chair

Kris Kendell  Alberta Conservation Association NW PARC Co-chair

Betsy Howell  US Forest Service, Washington NW PARC Co-chair

Andrea Drayer  Eastern Kentucky University SE PARC Co-chair

Tom Gorman  Virginia Tech SE PARC Co-chair

Michelle Christman  US Fish and Wildlife Service, New Mexico SW PARC Co-chair

Clint Henke ERO Resources, Colorado SW PARC Co-chair

Jessica Homyack  Weyerhaeuser, North Carolina At-large Member, Industry

James Lewis  Amphibian Survival Alliance, Virginia At-large Member, NGO

Steve Olson  Association of Zoos and Aquariums, DC At-large Member, Zoos

Jeff Holmes  Amphibian and Reptile Conservancy, Tennessee ARC representative, Ex-officio

Ed Christoffers Amphibian and Reptile Conservancy, Pennsylvania ARC representative, Ex-officio

Linda Weir  US Geological Survey, Maryland Past National Co-chair, Ex-officio

Polly Conrad  Utah State University Past National Co-chair, Ex-officio
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  The State Agencies Coordinator, Priya Nanjappa, is the only 
other paid national employee for PARC. This position was ini-
tially devoted to PARC and herpetofaunal conservation, and was 
supported by state and nongovernmental sources and grants. 
However, due to various funding challenges, and to increase the 
stability of the position, the position portfolio was shifted. As 
such, 1/3 of Priya’s time is spent in her PARC role while another 
1/3 of her time is spent coordinating state agency amphibian 
and reptile conservation activities. The remaining 1/3 of her time 
is spent addressing invasive species policy (all taxa) for AFWA. 
The position is now funded by a variety of state, federal, and pri-
vate sources.
  Both Jen and Priya address general national PARC coordina-
tion, including conference and symposia development, imple-
mentation of national priorities, and serving as national points 
of contact for PARC. These duties are in addition to specific proj-
ects and tasks for federal and state agencies, respectively. The 
federal position is currently hosted by the National Park Service 
in Fort Collins, Colorado, while the state position is hosted by the 
Association of Fish and Wildlife Agencies in Washington, DC.

the aMphibian and Reptile conseRVancy 

The Amphibian and Reptile Conservancy (ARC) is a 501(c) 
(3) non-profit organization that supports amphibian and reptile 
conservation, and PARC activities. Originally named Friends of 
PARC, Inc., it was founded by former PARC leaders in Novem-
ber 2007 and received its non-profit, charitable organization tax 
status in 2009. Because PARC is not an incorporated entity, ARC 
serves as the fiscal sponsor for PARC, handling and distributing 
funds, fundraising, and managing grants. Staffed by two volun-
teer officers and managed by a board of eight directors, ARC’s 
operations are supported by product sales and a modest amount 
from overhead from grant management, as well as from dona-
tions from partners and the general public. To learn more about 
ARC or to read their prior annual reports, visit www.amphibi-
anandreptileconservancy.org.

cuRRent and FutuRe conseRVation pRogRaMs and pRoJects

Priority Amphibian and Reptile Conservation Areas (PAR-
CAs).—The concept of identifying geographic areas that are im-
portant for the survival of herpetofauna arose about the same 
time within the southeast, northeast and southwest regions. 
Given this broad interest, a national task team was formed in 
2008 to develop criteria and an implementation plan, complet-
ed in 2012. In 2015, the PARC Joint National Steering Commit-
tee agreed to make the implementation of PARCAs a national 
priority for the next three to five years. Modeled in part on 
the successful Important Bird Areas concept, this effort aims 
to promote voluntary conservation actions through the iden-
tification of the most significant geographic areas important 
for herpetofauna. Determination of PARCAs is intended to be 
coordinated nationally, but implemented locally at the state or 
regional scale. PARCAs carry no regulatory authority; however, 
the goal is to encourage and incentivize habitat management, 
restoration, or acquisition actions to benefit amphibian and 
reptile populations. Shapefiles for PARCAs will be made avail-
able for download via the PARC website starting in 2016. Our 
hope is that these areas will help scientific and conservation 
communities leverage research and management activities 
within them. 

Roads Task Force.—In 2015, Johns Hopkins University Press 
published the book, Roads and Ecological Infrastructure, part of 
their new book series with The Wildlife Society. This book was 
a direct result of the PARC National Roads Task Force, which 
was created to develop solutions and conservation strategies 
for passage, connectivity, collision, and other road-related is-
sues for amphibians and reptiles, in partnership with transpor-
tation entities. The book offers the most current research and 
knowledge in maintaining ecosystem connectivity and natural 
ecological functions while minimizing road effects on animals, 
including herpetofauna, small mammals, and other small ver-
tebrates. Support for this effort has been generously provided by 
the USFS, ACO Wildlife, and ARC.

Disease Task Team.—Several recent amphibian and reptile 
pathogens, such as Batrachochytrium salamandrivorans (Bsal), 
ranavirus, and snake fungal disease, have received significant 
attention for their threat to herpetofaunal biodiversity. To ad-
dress these threats, PARC formed a disease task team in January 
2015 composed of biologists, veterinarians, and wildlife manag-
ers from the United States, Canada, and Mexico, with the goal of 
facilitating and guiding communication, collaboration, and re-
sponse to outbreaks of herpetofaunal diseases. The team has de-
veloped a website, created a handout on Bsal, started a regional 
list of professional contacts when new disease outbreaks occur, 
and supplied input on the North American response to Bsal.

Federal Agency Conservation Activities.—PARC’s federal 
agency partners have voiced their need for, and interest in, re-
ceiving conservation and management guidance for amphibians 
and reptiles. Very few agencies have full-time, permanent herpe-
tologist positions. Given this lack of herpetofaunal management 
and conservation capacity, they have been strong supporters, 
both financially and in an advisory role, for PARC to help meet 
federal agency information and capacity needs. In 2009, the De-
partment of Defense (DoD) took a particular interest in elevat-
ing the profile of herpetofaunal conservation on their lands and 
initiated an agency-based subgroup, DoD PARC. In 2015, a DoD 
PARC Strategic Plan was officially approved and implementation 
is underway.

State Agency Conservation Activities.—Only about 1/2 of state 
fish and wildlife agencies have full-time herpetologists on staff, 
yet all states are charged with managing herpetofauna. In par-
ticular, states are charged with overseeing personal and com-
mercial uses of herpetofauna. In 2000, Congress mandated states 
to develop State Wildlife Action Plans that identified species of 
greatest conservation need, and priority conservation goals and 
actions. With PARC starting around the same time, partnering to 
provide the latest scientific information that could aid the de-
velopment of these plans was a natural fit. Over the years, PARC 
representatives have advised in the development and revision, 
and have developed products that would guide the implementa-
tion, of these State Wildlife Action Plans. One state that has been 
particularly innovative in developing their herpetofaunal con-
servation capacity is North Carolina. There, the coordinator of 
the state PARC chapter is a full-time, paid employee of the North 
Carolina Wildlife Resources Commission. The state coordinator 
and other chapter members work together on matters of herpe-
tofaunal conservation and management.

Through the financial support and in-kind contributions 
of both state and federal agencies, PARC has developed several 
conservation projects for them geared toward their employees or 
toward conservation and management on their lands. We imple-
ment these projects using our network of scientific and topical 
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experts as authors, information resource providers, instructors, 
or project leads. The following are a subset of these existing and 
future resources:
•   Habitat Management Guidelines regional book series 
•   Inventory and Monitoring recommended techniques manual 
•   Training workshops in 
 •   habitat management, and inventory and monitoring guid-

ance
 •   law enforcement, including basic species identification 

and handling
 •   wetland restoration and creation, resulting in the restora-

tion or creation of more than 40 wetlands since 2013
•   Guidance for sustainable use of herpetofauna through regula-

tory measures
•   Webinars on scientific research findings, and in basic herpetol-

ogy
•   Identification of PARCAs, and incentivizing conservation ac-

tions within them
•   Climate vulnerability assessments of priority herpetofauna
•   Coordinated sampling and surveillance for the Bsal fungal 

pathogen

inteRnships

Starting in 2014, PARC initiated internships geared toward 
students or others interested in assisting us in our communica-
tions, social media, and photo curation. Such opportunities for 
engagement become available periodically, and are excellent 
ways to network within our broad partnership, demonstrate 
leadership and initiative on a resumé, and, if desired, gain col-
lege credit.  

suMMaRy

Science is in everything that PARC does; the involvement 
of scientists and experts on species and conservation issues is 
what keeps our efforts current and useful. At the national scale, 
we tackle large, overarching issues, while at regional and state 
scales, we tackle more specific and focused issues. At all levels, 
there are opportunities for anyone, whether an undergraduate 
or graduate student or a tenured professor, to become involved 
or even lead in our conservation initiatives and focused projects. 

The PARC connection to the 2015 SSAR meeting provided an 
opportunity for our colleagues who are not typically able to at-
tend scientific meetings to hear talks on cutting edge research 
and to network with the SSAR community. The social events 
were especially enjoyable, with the chance to meet and talk with 

our herpetological heroes and rising stars alike. PARC members 
were greatly appreciative to SSAR for the opportunity to partner 
in the planning of the conference, particularly the time granted 
to PARC to present information about our activities during the 
plenary session, and also the space provided to create nontra-
ditional, applied symposia. Many students approached PARC 
members throughout the meeting to say that they were previ-
ously unfamiliar with our organization and indicated an interest 
in becoming more involved. 

The chance to reach so many budding and established her-
petologists in one place was immensely valuable to PARC. We 
hope, following the meeting, SSAR members think of PARC more 
readily, and perhaps this article will further facilitate engage-
ment from the SSAR community in the future. To participate in 
PARC meetings or activities, please visit our website (www.par-
cplace.org) for additional information, or contact our national 
coordinators, Priya Nanjappa (pnanjappa@fishwildlife.org) or 
Jen Williams (jen_williams@nps.gov). We look forward to fur-
ther strengthening this important partnership with SSAR and 
hope you will join us at our upcoming regional and state chapter 
meetings. Likewise, we hope to see you all again as part of further 
PARC involvement in future SSAR meetings.  
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Studies on Lizards and Tuataras in Zoos and Aquariums. Part 
II—Families Teiidae, Lacertidae, Bipedidae, Amphisbaenidae, 
Scincidae, Cordylidae, Xantusiidae, Anguidae, Helodermatidae, 
Varanidae, Lanthanotidae, Shinisauridae, Xenosauridae,  
and Sphenodontidae

the huMan iMagination has neVeR Run as Wild With lizaRds as 
it has With snakes; the FaMiliaR english expRession “snake stoRy” 
does not haVe its counteRpaRt FoR lizaRds. peRhaps the one WoRld-
Wide False belieF about lizaRds is that they aRe VenoMous, and 
this belieF is Much haRdeR to explain than the coRResponding one 
about snakes. hoW could the pResence oF tWo poisonous lizaRds 
in spaRsely inhabited paRts oF noRth aMeRica giVe Rise to an inteR-
heMispeRical belieF that all lizaRds aRe dangeRous? as a boy liVing 
in geoRgia, i Was taught to FeaR the little skinks (EumEcEs) With 
theiR bRilliant azuRe tails. the oMinous naMe “scoRpion” is applied 
to theM theRe, to the conFusion oF Many Who knoW the scoRpion 
as an inVeRtebRate With a Jointed, stinging tail. in tRopical aMeR-
ica, aFRica, and asia a geneRal FeaR oF lizaRds is oFten pReValent, 
and is based on the conViction that all aRe deadly.

—cliFFoRd h. pope, ThE REpTilE WoRld, 1955

In Part I in the last issue of Herpetological Review, I included 
an introduction to the studies of captive lizards mostly in zoos 
and aquariums, history of lizards in these institutions, and lizard 
families Iguanidae, Agamidae, Chamaeleonidae, and Infraorder 
Gekkota. In this article (Part II), I continue with the rest of the 
lizard families and Tuatara. 

Family Teiidae—At National Zoo, Hall (1978) documented 
husbandry, behavior, and breeding of Tegu lizards (Tupinambis 
tequixin) (Fig. 1.). McCrystal and Behler (1982) described hus-
bandry and reproduction of captive Giant Ameiva (Ameiva amei-
va) at New York Zoological Park. At Prague Zoo, Rehák (1999) bred 
the Guyana Caiman Lizard (Dracaena guianensis; Fig. 2.) and 
Denver Zoo has been successful in breeding this taxon. Three 
neonates hatched at the Shedd Aquarium in Chicago in 2005.

At the American Museum of Natural History in New York, 
Townsend (1979), Porter et al. (1994) and Townsend and Cole 
(1985) established colonies of parthogenetic whiptail lizards 
Cnemidophorus spp; a colony of parthenogenetic C. exsanguis 
reached seven generations. Tocidlowski et al. (1997) from North 
Carolina Zoological Park diagnosed teratoma in the Desert 
Grassland Whiptail (Cnemidophorus uniparens).

How could we have ever imagined that we would know pre-
cisely when a new species came into existence? Cole et al. (2014) 

described a new species called Neaves’ Whiptail Lizard (Aspidos-
celis neavesi). Their abstract: “The first known tetraploid amni-
ote that reproduces through parthenogenetic cloning by indi-
vidual females is named and described. The species originated 
through hybridization between Aspidoscelis exsanguis (triploid 
parthenogen) x Aspidoscelis inornata (diploid bisexual or gono-
choristic species) in the laboratory.” Future zoo record keeping 
for population managers or scientists who bank biomaterials 
is likely to be challenging—“Normally, new species are named 
not because they are newly formed but because they became re-
cently known to science. In this case, A. neavesi really is a new 
species; its date of origin was August 12, 2008, when the first F

2
 

individual hatched.” 
Family Lacertidae—Herrmann (1998) from Cologne Zoo 

described reproduction in the East African Fringe-tailed Forest 

ZOO VIEW

JAMES B. MURPHY
Division Amphibians & Reptiles, National Museum of Natural History,
10th and Constitution Ave NW, Washington, DC 20013-7012, USA
e-mail: murphyjb@si.edu

Fig. 1. Illustration of Common or Black Tegu (Tupinambis tequixin) 
by H. R. Schinz in 1833, Naturgeschichte und Abbildungen der Rep-
tilien. Tegus remain popular zoo lizards, hardy, large, and showy.
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Fig. 2. Illustration of Caiman Lizard (Dracaena guianensis) in Baron 
Georges Cuvier’s Le règne animal…, published in 1836‒9. This lizard 
easily crushes large snail shells, which compose a significant part of 
the diet. 
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Lizard (Holaspis guentheri laevis). Avery (1994) discussed “shut-
tling thermoregulatory behavior” in two European lacertid liz-
ards: Lacerta vivipara and Podarcis muralis. Cooper (1958) pub-
lished observations on the eggs and young of the Wall Lizard 
(Lacerta muralis). Mendyk and Agragna (2014) described two in-
troduced populations of the Italian Wall Lizard (Podarcis siculus) 
on Staten Island, New York. Rehák (2015) from Prague Zoo, Czech 
Republic, described the program for protecting and managing 
the European Green Lizard (Lacerta viridis).

Family Bipedidae—Jonathan Campbell brought a number of 
Four-toed Worm Lizards (Bipes caniculata) from Mexico to Dal-
las Zoo and they were hardy captives but insisted on burrowing 
so they were kept in jars with substrate in the rear section where 
they were off-exhibit. They fed avidly on small insects such as 
crickets, sarcophagid fly larvae, and mealworms (Tenebrio). 
Shaw (1962) wrote an article on the genus in the San Diego Zoo 
publication named ZOONOOZ, which can be turned upside-
down but remains the same.

Family Amphisbaenidae—The only amphisbaenian I have 
seen on exhibit were several adult Red Worm Lizards (Amphis-
baena alba) in the late 1960s at Fort Worth Zoo (Mehrtens 1962; 
Fig. 3.). John Mehrtens (pers. comm.) said they were hardy cap-
tives and showed no inclination to burrow out of sight. They 
were always visible every time I visited. The diet was a variety of 
insects and spiders.

Family Scincidae—At London Zoo, the first New Guinea 
Blue-tongued Skinks (Tiliqua gigas) were purchased on 17 June 
1852 and gave birth to 27 neonates between 1866 and 1893 
(Coote, 2001). Carpenter and Murphy (1978) saw tongue dis-
plays directed toward conspecifics by the Common or Austra-
lian Blue-tongue Skink (Tiliqua scincoides) at Dallas Zoo (Fig. 4, 
top). Tschambers (1949) from Brookfield Zoo documented birth 
of this lizard. Schildger and Wicker (1987) used endoscopic gen-
der determination in the Shingleback Skink (Tiliqua rugosa) at 
Frankfurt Zoo (Fig. 5.). Schneider (1941) described fat storage in 
the tails of helodermatids and T. rugosa. The Melbourne Zoo sent 
a group of Shingleback Skinks to Dallas Zoo. We were interested 
in the intriguing reports on mate fidelity (over ten consecutive 
years) being published by C. Michael Bull and associates (1987, 
1988, 2000). Our group was comprised of both sexes but we never 
saw male-male combat, courtship or copulatory behavior, much 
less evidence of monogamy. Our lizards thrived although one 
problem was the difficulty of shedding skin on digits, even when 
maintained on a rough substrate. The skinks had to be soaked in 
water and stuck skin manually removed with tweezers. If humid-
ity was increased to try to prevent this problem, dermal lesions 
mostly on the dorsum began to develop.

Honegger (1975, 1985) from Zürich Zoo detailed the man-
agement and biology of the Prehensile-tailed Skink (Corucia 
zebrata). Groves (1994) described husbandry and reproduction 
of the colony of skinks at Philadelphia Zoo. Wright (1992, 1993) 
and Wright and Skeba (1992) explored husbandry and medical 
management of this skink at the Zoo. At Dallas Zoo, the skinks 
climbed the smooth metal shafts of snake hooks held in a ver-
tical plane—a truly remarkable show of strength (Fig. 4, bot-
tom). These hooks were slightly over four feet in length and 
constructed with aluminum golf club-shafts. When lifted on the 
hook, all lizards would start climbing the shaft until the handle 
was reached. If the hook was reversed, the lizards began moving 
again toward the top. The tails were very loosely coiled around 
the shaft; movement was accomplished by gripping the shaft 
tightly with three feet and extending one foreleg to move ahead. 

Preserved lizards were scanned by a technician at University of 
Texas at Arlington with SEM to see if there were morphologi-
cal adaptations to palmar or plantar surfaces—none could be 
located.

Fig. 3. Modified illustration of Red Worm Lizard (Amphisbaena alba) 
from Locupletissimi rerum naturalium thesauri (Cabinet of Natural 
Curiosities) by Albertus Seba in 1734–1765. Amphisbaenids are rare-
ly kept in zoos, due primarily to their secretive nature.
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Fig. 4. Two of the largest skinks on the planet are pictured here. Top: 
Illustration of Eastern Blue-tongued Skink (Tiliqua scincoides) from 
Journal of a Voyage to New South Wales with Sixty-five Plates of Non 
Descript Animals… by John White (1790). This lizard displays its dra-
matic blue tongue toward conspecifics. Bottom: Prehensile-tailed 
Skinks (Corucia zebrata) from Solomon Islands and Papua New 
Guinea are incredibly strong. These skinks can climb the smooth 
metal shafts of snake hooks with aluminum golf club-shafts held in 
a vertical plane. Illustration from J. E. Gray’s New genus of fish-scaled 
lizards (Scissosaurae) from New Guinea (1855).
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Bloxam (1976) discussed maintenance and breeding of the 
Round Island Skink (Leiolopisma telfairii) at Jersey Wildlife 
Preservation Trust. Russell (1996) explored the natural history, 
captive husbandry, and reproduction of Crocodile Skinks (Tri-
bolonotus gracilis) at Dallas Zoo. Morley (1992) reproduced the 
Narrow-banded Sand Swimmer (Eremiascincus richardsoni) and 
Post (2000) outlined captive husbandry and reproduction of the 
Hosmer’s Skink (Egernia hosmeri) at Adelaide Zoo. Dathe and 
Dedekind (2002) reproduced Fire Skinks (Riopa fernandi) in Ber-
lin Tierpark. At Dallas Zoo, a group of adult Schneider’s Skinks 
(Eumeces schneideri) was on display for many years; the lizards 
were large, dramatic, attractive, and not secretive. Curator E. G. 
Boulenger (1920) from London Zoo discussed the Cylindrical 
Skinks (genus Chalcides). His father George A. Boulenger from 
British Museum described Armitage’s Cylindrical Skink (C. ar-
mitagei) living in the Society’s Gardens (1922). 

At Dallas Zoo, three species of skinks were kept outdoors 
throughout the year in a massive exhibit with a hibernaculum 
and numerous rock crevices. The enclosure was heavily planted 
with cacti and succulents, mostly collected in southwest Texas. 
There were many other species in this exhibit such as chuckwal-
las, whiptails, side-blotched lizards, and fence, spiny, and sage-
brush lizards. The three skinks were Five-lined Skink (Plestiodon 
fasciatus), Great Plains Skink (P. obsoletus) and Broadhead Skink 
(P. laticeps). All three skink neonates have vivid blue tails and 
each year, the exhibit would be filled with them darting through 
the rocks, constantly lifting and waving these tails. We assumed 
that this was an anti-predator behavior used to distract threat-
ening enemies or demonstrate fitness. As the lizards matured 
to adulthood, the body and tail colors became muted and the 
skinks discontinued the tail-waving behavior. 

Family Cordylidae.—Knowsley Park (1834–1851), the home 
of the Earls of Derby, housed the giant or Lord Derby’s girdled 
lizard (described as Zonurus derbianus, now known as Cordylus 
giganteus; Figs. 6, 7.) (Keeling, 1984). At Dallas Zoo, we kept this 
lizard successfully. Another large African mixed exhibit there 
included many active and hardy lizards, exceedingly popular 
with visitors: Lesser Flat Lizard (Platysaurus guttatus), Drakens-
berg Craig Lizard (Pseudocordylus subviridis), Armadillo Girdled 

Lizard (Cordylus cataphractus); some Large-scaled Snake Lizards 
(Chamaesaura macrolepis) spent most of the time resting in tufts 
of grass. The enclosure had many rocky crevices and multiple 
basking spots. 

Clay Garrett, one of my employees at Dallas Zoo, surprised 
me by naming a new species of Eimeria (Apicomplexa) from our 
Cordylus cataphractus from Namaqualand, South Africa after me 
(Upton et al. 1993). 

Family Xantusiidae.—Holmback (1984) discovered parthe-
nogenesis in the Central American Night Lizard (Lepidophyma 
flavimaculatum) at San Antonio Zoo. At Dallas Zoo we received 
a group of Desert Night Lizards (Xantusia vigilis) and Granite 
Night Lizards (X. henshawi) as food lizards from a California sup-
plier but the keepers wanted to keep them as pets instead—they 
said that these creatures were too adorable to feed to other liz-
ards. Receiving a stay of execution, they lived for years. 

Family Anguidae.—Lawler and Norris (1980) bred the Hai-
tian Giant Galliwasp (Diploglossus warreni) at Knoxville Zoo 
and over 300 offspring have been produced at the Nashville Zoo 
since 2000. One Central American Giant Galliwasp (Diploglossus 
monotropis) hatched at Nashville Zoo in 2005. Claffey and John-
son (1983) reproduced the Sheltopusik (Ophisaurus apodus now 
Pseudopus apodus) at Metro Toronto Zoo (Fig. 8.). 

At Dallas Zoo, we successfully kept two species of Abronia: 
Mixtecan Arboreal Alligator Lizard (A. mixteca) and Martin del 
Campo’s Alligator Lizard (A. martindelcampoi); and Imbricate 
Alligator Lizard (Barisia imbricata). They were kept at ca. 72°F 
(22°C) ambient temperature with a basking spot. Ardell Mitch-
ell at Dallas Zoo collected the holotype of a new Abronia from 
Mexico, later named Mitchell’s Arboreal Alligator Lizard (A. 
mitchelli) in his honor by Jonathan Campbell. Campbell col-
lected an original series of a new Abronia in Jalapa, Guatemala, 
described by Edmund Brodie and Ron Savage as A. campbelli in 
1993. This taxon is seriously endangered, likely close to extinc-
tion. The late John Werler, director of Houston Zoo, published 
several papers on Abronia and other lizards: Werler (1951, 1970) 
and Werler and Shannon 1961 (description of Abronia reidi and 

Fig. 6. Modified image of Zonure (Cordylus giganteus) from Andrew 
Smith’s Illustrations of the Zoology of South Africa (1838‒1849). He 
was one of the first to include backgrounds in his illustrations.
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Fig. 5. London Zoo keeper with Shingle-back Skinks (Tiliqua rugosa) 
between 1872‒1890. These lizards develop permanent pair-bonds 
(social monogamy) for up to 10 years. 
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Xenosaurus sanmartinensis). He also published a paper with 
Jonathan Campbell in 2004 naming Ingrid’s Galliwasp (Diplo-
glossus ingridae) in honor of his late wife, Ingrid. One of the most 
interesting lizards displayed at Dallas Zoo was a small group of 
Madagascar Girdled Lizards (Zonosaurus madagascariensis). 
These lizards were attractive, active, and hardy in captivity. They 
regularly basked at high temperatures under a “hotspot” (100°F, 
38°C) in a thermal gradient and fed mostly on insects rather than 
fruits and other vegetation. 

At Dallas Zoo, we kept two species of the genus Elgaria: Ari-
zona Alligator Lizard (E. kingii nobilis) and California Alligator 
Lizard (E. m. multicarina). Both were hardy captives and repro-
duced at the zoo but were likely impregnated in the wild when 
collected in autumn. These lizards can store sperm until eggs 
are fertilized. A live adult Texas Alligator Lizard (Gerrhonotus 
liocephalus) was found by a visitor in a wooded park next to a 
railroad track situated across the road to the front entrance of 

Dallas Zoo which was unusual as this is not within the range for 
this species. Jon Campbell said that there are no other records 
from Dallas and suggested that it surely escaped from our inse-
cure collection.

Observations on the rare gerrhonotine Coloptychon rhom-
bifera were made on captives at Parque Reptilandia, near San 
Jose, Costa Rica (Lamar et al. 2015). Neonates are spectacularly 
colored with bold black and white bands that become muted and 
the dorsum nearly patternless as the lizard ages. As this species 
is likely arboreal with a long prehensile tail, the eyes are oriented 
downward. Insects comprise the bulk of the diet, especially ka-
tydids which are a favorite food item. It moves in a snake-like, 
undulating fashion with limbs adpressed to the body. 

Family Helodermatidae.—Murphy (2014) has covered these 
lizards recently in a review article.

Family Varanidae.—Horn and Visser (1989) reviewed repro-
duction of 20 spp. of monitor lizards in captivity and data on the 
biology of monitors (1991). The same authors (1997) provided an 
updated account which covered behavior, diet, egg incubation, 
light, reproduction, sexing, and taxonomy. Winston Card from 
Dallas Zoo and Arnold Kluge discussed hemipeneal skeleton 
and varanid lizard systematics (1995) and Card (1994) reported 
on the reproductive history of monitors at Dallas Zoo. Robert 
Mendyk and associates have discussed reproduction, mortal-
ity and longevity. Several reference books cover monitor lizards: 
Bennett 1998, Hutchins et al. 2003, Pianka et al. 2004. A survey on 
thermal requirements was published by Mendyk et al. (2014). An 
impressive and informative contribution for varanid biologists is 

Fig. 7. Girdled-tailed Lizards (Cordylus giganteus) on exhibit at 
Smithsonian National Zoological Park in Spring 1934. Charles R. 
Knight (1874–1953) was a famous artist, known for his paintings of 
prehistoric creatures such as dinosaurs and extant wildlife in mu-
seums, colleges, books, stained-glass windows, calendars, and other 
venues. He painted murals, backgrounds in animal enclosures, and 
animals at several zoos—Brookfield, Lincoln Park, National, and 
Bronx Zoos. This habitat painting in the Zonure display was one of 
many commissioned for the Reptile Building at National Zoo in the 
early 1930s. Unfortunately, these paintings deteriorated over time 
and were replaced three decades later. The bison on the 1901 US ten-
dollar bill was drawn by Knight.
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Fig. 8. Illustration of European Glass Lizard or Sheltopusik (Ophisau-
rus apodus) in Baron Georges Cuvier’s Le règne animal…, published 
in 1836‒1839. These hardy lizards are excellent zoo exhibit reptiles. 
Visitors often believe that these reptiles are snakes.

SM
IT

H
SO

N
IA

N
 IN

ST
IT

U
TI

O
N

 L
IB

RA
RI

ES
, W

A
SH

IN
G

TO
N

 D
C



Herpetological Review 46(4), 2015

676

Biawak—Journal of Varanid Biology and Husbandry, an on-line 
journal edited by Robert Mendyk.

There are a number of accounts of Indo-Australian monitor 
lizards. Murphy (1971, 1972) provided data on Indo-Australian 
varanids at Dallas Zoo. Stirnberg (1997) described care and 
breeding of the Australian Lace Monitor (Varanus varius) in Bo-
chum Zoo which led to 2nd generation offspring. Christie (1982) 
successfully introduced three incompatible male lace monitors 
at Indianapolis Zoo. Male Pygmy Mulga Monitors (V. gilleni) 
embraced conspecifics in an arching posture during combat 
rituals at Dallas Zoo (Murphy and Mitchell, 1974; Carpenter et 
al., 1976) and later Boyer and Lamoreaux (1983) bred this spe-
cies there. Seemingly irrelevant behaviors can sometimes occur. 

Fig. 9. Illustration of Le Varan à deux bandes (Varanus bivittatus, 
now V. salvator) in Alfred E. Brehm’s Les Merveilles de la Nature. Les 
Reptiliens et les Batraciens in 1885. Robert Mertens considered the 
Philippine taxon (nuchalis) to be a subspecies of salvator in his vara-
nid monograph in 1942. Now elevated to specific status, it is rare in 
captivity—I have only seen one specimen at the Berlin Zoologischer 
Garten’s Aquarium Unter den Linden in 1969.
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Fig. 10. Dumeril’s Monitor (Varanus dumerili) from Verhandelingen 
over de natuurlijke geschiedenis der Nederlandsche overzeesche bezit-
tingen…” by Salomon Müller (1839‒1844). The newly hatched neo-
nates are dramatically colored with a bright red head and black body 
with yellow-white bands.
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Fig. 12. Illustration of Yellow Monitor (Varanus flavescens) from Il-
lustrations of Indian Zoology Chiefly Selected from the Collection of 
Maj.-Gen. Hardwicke by John Edward Gray (1830‒1835). The species 
is listed in CITES Appendix I.
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Fig. 11. Desert Monitor (Varanus griseus) from Symbolae Physicae-
Zoologica, by Christian Gottfried Ehrenberg (1828). This varanid is 
at risk, due primarily to habitat alteration and is listed in CITES Ap-
pendix I.
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Fig. 13. Illustration of Nile Monitor (Varanus niloticus) from John An-
derson’s Zoology of Egypt Volume First. Reptilia and Batrachia (1898). 
A tame one was used for demonstrations at Dallas Zoo.
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Dominant Pygmy Mulga Monitors treated subdominants as 
females after male-male combat. The loser became immobile 
and allowed the winner to mount and initiate pre-copulatory 
behaviors (Radcliffe and Murphy 1983). Irwin (1994) reported 
on the behavior and diet of the Queensland Tree Monitor (V. 
teriae) at Queensland Reptile and Fauna Park (now Australia 
Zoo). Gaikhorst et al. (2009) bred Mitchell’s Water Monitor (V. 
mitchelli) at Perth Zoo. Brotzler (1965) outlined Mertens’ Water 
Monitor (V. mertensi) breeding in Wilhelma Zoo (Stuttgart). In 
2005, this taxon reproduced at Wildlife Conservation Society. 
Murphy and Lamoreaux (1978) saw dramatic bipedal threaten-
ing behavior in Mertens’ water monitor directed toward other 
large iguanid lizards at Dallas Zoo. The varanid compressed its 
body laterally with gular extension. At National Zoo, this semi-
aquatic species used its body and tail to herd live fishes in order 
to trap them in shallow water. Its body was moved parallel to 
the side of the pool which was rocky around the perimeter and 
the monitor used its tail in small radius bends to block open-
ings between the rocks. When the fishes were trapped with no 
avenue for escape, the monitor turned its head posteriorly but 
kept body and tail in place, and grabbed some of them in mid-
air as they tried to jump over the lizard (pers. observ.). Mitchell 
(1990) reported on reproduction of Gould’s Monitors (V. goul-
dii), Garrett et al. (1996) compared chemosensory behavior 
and prey trail-following in the varanoid lizards V. gouldii and 
Heloderma suspectum, Doles and Card (1995) discussed de-
layed fertilization, and Card (1994) reported double clutching 
in Gould’s Monitors and Gray’s Monitors (V. olivaceus) at Dallas 
Zoo. Walter Auffenberg deposited an adult male Gray’s Moni-
tor at this Zoo. He invited one of the zoo staffers to join him in 
the Philippines to help gather data for his intended book on 
this taxon. Another male and two females were collected and 
transferred to Dallas where the lizards easily adapted to cap-
tivity. We tried palm nuts, various fruits, terrestrial snails and 
other food items based on Auffenberg’s analysis but all were 
mostly ignored except laboratory rats which were immediately 
consumed. Yuyek (2012) reported on husbandry and reproduc-
tion of V. olivaceus at Avilon Montalban Zoological Park in the 
Philippines. Stunkard and Gandal (1961) identified nematodes 
and cestodes from the Gould’s Monitor. Irwin (1996) described 
courtship, mating and egg-deposition by the Perentie (V. gi-
ganteus) at Queensland Reptile and Fauna Park (now Australia 
Zoo). The Melbourne Zoo kindly sent two young pair of Peren-
tie Monitors to Dallas and one hatched later. Eidenmüller and 
Wicker (1991) covered captive breeding, artificial egg incuba-
tion, development and surgical removal of impacted eggs in V. 
timorensis similis at Frankfurt Zoo.

We had several Crocodile Monitors (V. salvadorii) ranging in 
size from subadults to large adults at Dallas Zoo. I learned the 
hard way that the long tail is a potentially lethal weapon. When I 
was moving the largest one from the cage to the floor, it used its 
tail and accurately struck me in the face with the tip, just miss-
ing my eyes. Each time it aimed for my eyes and I took to using a 
welder’s mask to protect myself. I noticed that all of these moni-
tors had a frothy mixture of blood and saliva around the dental 
arcade. At first we thought that this was due to an infectious dis-
ease but found that many captives at other zoos had this same 
exudate and it was also present in published photographs. It 
would be interesting to compare this taxon with Komodo Drag-
ons, which often are seen with long strands of saliva hanging 
from the mouth. Camina et al. (2013) described husbandry and 
breeding of the Crocodile Monitor in two zoos in Madrid, Spain.

Hartdegen et al. (1999) observed feeding behavior of the Black 
Tree Monitor (V. beccarii) at Dallas Zoo. One interesting feature 
was the use of permanent prey killing sites on horizontal branch-
es, much like raptors. Mendyk and Horn (2011) described fore-
limb movements and extractive foraging in this lizard. Kuppert 
(2013) described this unique feeding strategy in the closely relat-
ed arboreal Green Tree Monitor (V. prasinus) at National Zoo—“… 
drill holes in a thick branch. The openings should be small and 
long enough so that the monitors cannot stick their snouts into 
an opening. But they must be large enough for them to reach in-
side with their forelimbs to extract food. It is important that the 
holes are drilled neatly, so that the lizards cannot injure them-
selves. The lizards will be able to smell the food, but not necessar-
ily see it… Once the prey item was detected by smell or by sight, 
both lizards tongue-flicked around the opening to investigate its 
content, then stuck their snouts in the opening, only to discover 
that the food was out of reach. After the unsuccessful attempt 
with their snouts, they reached into the hole with a forelimb while 
maintaining eye contact with the food. The prey was hooked with 
the claws, extracted, and consumed. Extraction of food items out 
of a small opening requires highly coordinated movements of the 
wrist and the digits.” At Dallas Zoo, this lizard would wrap the tip 
of its prehensile tail and drop the body from the perch and snatch 
prey off the substrate (see Greene 1986). Shuter (2014) described 
a novel underwater foraging behavior observed in Varanus pra-
sinus at the Wildlife Conservation Society’s Bronx Zoo; the lizard 
kept its eyes closed and tongue-flicking was not observed while 
submerged as it probed crevices for prey.

Müller (1970) bred the Water Monitor (V. salvator) at Leipzig 
Zoo (Fig. 9), David (1970) at the Ahmedabad Zoo, and Hairston 
and Burchfield (1992) at Gladys Porter Zoo in Brownsville, Texas. 
Herrmann (1999) documented husbandry and captive breeding 
of the water monitor in Cologne Aquarium at the Zoo. Honegger 
and Heusser (1969) contributed an analysis of the behavior in-
ventory of the Water Monitor. Davis et al. (1986) recorded ritual-
ized combat in captive Dumeril’s Monitors (V. dumerili; Fig. 10). 
I saw a film of an adult Dumeril’s Monitor attacking a large crab 
and it was grisly. The lizard began by pulling off both pinching 
claws, then removing each leg until only the carapace remained. 
Each part was quickly ingested. The crab was still alive but finally 
died when the monitor crushed it in its jaws and swallowed it 
piecemeal. Judd et al. (1977), Morris and Alberts (1996) and Mor-
ris et al. (1996) explored sex determination in the Komodo Drag-
on (V. komodoensis) and White-throated Monitor (V. albigularis) 
at San Diego Zoo.

When I was in college, I spent much time with the late George 
McDuffie who was a rather portly eccentric high school biology 
teacher in Cincinnati, Ohio. He was known throughout the region 
for his encyclopedic memory, evidenced by his ability to recite 
hundreds of limericks—mostly unacceptable in polite society—
and his total lack of fashion sense, proven by the abundance of 
food stains and his collection’s fecal matter on his clothing. Most 
of his garish mismatched garments appeared to be purchased 
for a paltry sum at a garage sale. One early evening, parents were 
invited to meet with him in his classroom to discuss academic 
progress or lack thereof related to their teenagers. Being a mis-
anthrope, George found the whole exercise unpleasant and un-
productive but his superiors insisted that this bonding be done 
with a positive attitude. This room was filled with tame croco-
dilians, tegus, rhino iguanas, water monitors, tortoises, an adult 
alligator snapping turtle with three legs and a cropped tail, and 
so on which were allowed complete freedom to traipse around 
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the room and rest under the desks of the students. During class, 
it was strange to see students resting limbs on the tops of large 
African spurred tortoise shells barely listening to his lectures 
or petting a two-meter alligator while taking a test likely to be 
failed. One large water monitor spent most of the time lying on 
the grate on top of the heater next to the window basking in the 
sun. I watched one elegantly-dressed mother move cautiously 
toward this immobile varanid until she was next to the head—
clearly she thought it was dead and stuffed and wanted a closer 
look. The saurian flicked its tongue and the tines touched her 
face, causing her to jump backwards, scream loudly, and experi-
ence unanticipated micturition—she was mortified, quickly left 
the school without cleaning up her metabolic waste, and never 
returned for a future conference, according to George who found 
the episode most amusing. He told me that he had to figure a way 
to have this happen with all of the parents so he could be left in 
peace until retirement. 

Perry et al. (1993) described the first captive reproduction 
of the Desert Monitor (V. g. griseus) at the Research Zoo of Tel 
Aviv University (Fig. 11). Visser (1981, 1985) provided notes on 
the breeding of the White-throated Monitor (V. albigularis) and 
Yellow Monitor (V. flavescens) in Rotterdam Zoo (Fig. 12). Moni-
tors are known to be voracious feeders but, in a particularly 
strange instance, one V. albigularis ingested a metal fork used 
to feed it dog food (Hubbard 1996). Ferguson et al. (2009) used 
juvenile Black-throated Monitors to test the efficacy of dietary 
and UVB sources. Manrod et al. (2008) described rapid solving 
of a problem apparatus by juvenile Black-throated Monitors (V. 
a. albigularis). Barker (1984) reproduced Green Tree Monitors 
(V. prasinus) at Dallas Zoo and H. Bosch at Löbbecke-Museum 
+ Aquazoo (1999). Davis (2014) successfully repaired a ruptured 
egg by using tissue adhesive at Bristol Zoo. Bosch also published 
on parasites in monitors (1999). Pauly (2007) diagnosed chronic 
stomatitis caused by an ectopic tooth in a Blue-tailed Monitor 
(V. doreanus) in Tierpark Berlin. One Black Tree Monitor (Vara-
nus beccari) hatched at Buffalo Zoo in 2005. Radford and Paine 
(1989) hatched five Dumeril’s monitors (V. dumerili) at Buffalo 
Zoo. Rehák (1996) followed the reproductive biology of the Man-
grove Monitor (V. indicus) in Prague Zoo. Ziegler et al. (2010) re-
ported upon the first F

2
 breeding of the Quince Monitor Lizard 

(V. melinus) with conjoined dead twins at Cologne Zoo Aquar-
ium. Ziegler et al. (2009) described the first captive breeding of 
the Blue Tree Monitor (V. macraei) at Plzen and Cologne Zoos. 
At Antwerp Zoo, van Dyjk (2007) trained the Nile Monitor (V. ni-
loticus) and at Dallas Zoo, we used a completely tame adult for 
demonstrations for the visitors. This lizard allowed touching and 
petting, and thus was a perfect ambassador for varanid lizards 
(Fig. 13).

In 1942, Gustav Lederer, who redesigned the Aquarium and 
renamed it “Exotarium” after it was destroyed by Allied bomb-
ing at Frankfurt Zoo, published obervations on captive Komodo 
Dragons (V. komodoensis), including a photograph of a woman 
with a large dragon. Lederer discovered that dragons can rec-
ognize different humans and are able to distinguish one from 
another person. At this Zoo, the dragon knew the veterinarian 
after the second treatment and could no longer be persuaded to 
leave its hiding place as soon as the vet appeared. The lizard even 
recognized the operating table and fled from it (Lederer 1931). 
Murphy and Walsh (2006) recorded the surprising interactions 
between dragons and humans over time, many in zoo settings, 
“At the Dallas Zoo, Curator Ruston Hartdegen and associates 
have discovered that a dragon could discriminate between its 

permanent keeper, another reptile keeper who had less contact 
with the dragon, and a keeper from another animal department. 
The dragon was calm with the familiar caretaker, nervous around 
the less-familiar reptile keeper, and displayed defensive behav-
ior to the keeper from another animal department (R. Hartde-
gen, pers. comm.). Kraken at National Zoological Park exhibited 
the same responses toward familiar and unfamiliar persons.” 
Dragons have now been bred for three generations at Rotterdam 
Zoo but Visser et al. (2009) covered the issue of inbreeding. In 
this case, reproduction was not planned but four neonates sud-
denly appeared in a heavily-planted enclosure. Sunter (2008) de-
scribed management and reproduction at London Zoo.

Murphy et al. (2002) investigated factors necessary for the 
captive management and conservation of these lizards and con-
firmed some of the Lederer observations. Komodo Dragons re-
produced at National Zoo beginning in 1992 for the first time in 
any zoo in the Western Hemisphere, providing an opportunity 
to look at individual variation with a larger sample size. Four 
clutches were laid at the Zoo, resulting in 55 hatchlings. All but 
two hatchlings were tractable but those two individuals were ag-
gressive toward humans for their entire lives. At the Zoo, an adult 
female named Kraken recognized the permanent keeper and re-
searcher Trooper Walsh during trials to study play behavior; in 
only one instance did the lizard react in a threatening manner 
toward Trooper and that was when he was scratching its dorsum 
with his fingernails. The varanid immediately assumed an ag-
gressive stance, extending the hyoid and compressing the body 
laterally. We interpreted this unusual response to a misreading 
of its dorsum being scratched as pre-copulatory behavior by a 
courting male, resulting in a rejection response. Kraken always 
reacted aggressively to another keeper in the department. A se-
ries of studies at National Zoo confirmed that Komodo Dragons 
indeed play with inanimate objects and interact with caretakers 
(Burghardt et al. 2002). Kuppert (2013) investigated olfaction and 
trail following behavior. Murphy (2014) discussed the recent re-
search on dragon venoms and parthenogenetic reproduction. 
Hellmuth et al. (2012) used operant conditioning and desensi-
tization to facilitate veterinary care with captive reptiles, includ-
ing dragons at National Zoo. Since 1996, this species is listed in 
CITES Appendix I as vulnerable.

Chris Wemmer told me that many years ago, National Zoo 
herp keepers routinely fed dead animals from the collection after 
necropsy to reptiles. Head keeper Lee Schmeltz acquired a car-
cass of a muntjac that recently died in the collection and fed it to 
the Komodo dragon during visiting hours. The dragon seized the 
muntjac by the belly and tossed its head in a violent slashing mo-
tion which eviscerated the deer, splashing the glass front of the 
enclosure with blood, metabolic by-products, and entrails. Pre-
dictably, the incident was reported in record time to higher au-
thorities and Schmeltz was warned never to let it happen again.

When the late Walter Auffenberg gave a talk at the Dallas 
Zoo’s Zoological Society dinner, the topic was Komodo dragons. 
His book on them had been recently published and there was 
much interest. As we sat down for dinner, Walt showed a series of 
slides of dragons attacking live tethered goats and the bloody im-
ages were riveting. I figured that the vast majority of the attend-
ees would be unable to finish their dinners but they munched 
away without pause as they sat staring at the graphic images. 
One fact was absolutely stunning: an adult female weighing 
42 kg ate a wild boar carcass of 30 kg in 17 minutes; Walt’s wry 
sense of humor was in evidence as he warned the diners not to 
overeat. Some years later, I went to Komodo Island and asked 
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the rangers if I could duplicate Auffenberg’s earlier predation 
studies by finding several live goats to present to the dragons 
(see Auffenberg 1978). The Indonesian government had set aside 
a protected raised area for the tourists to watch dead goats be-
ing flung into a group of 20 lizards below several times a week. 
Ranging in size from large males to subadults, the dragons were 
habituated to this place in order to make an easy living. I was 
surprised that Timor deer and boar slowly moved and grazed 
quite near the lizards and these mammals were ignored. The 
rangers were willing to help with my observations but we could 
not figure out how to stake out live goats without risk to our well-
being. Finally, we euthanized the goats as it simply was not safe 
to do otherwise. When the first young goat hit the ground to the 
point where not a single speck of goat other than a few tufts of 
hair and spilled stomach and intestinal contents were visible, I 
timed the episode—seven minutes! This was much faster than 
the timeframe I expected after reading the Auffenberg book and 
paper but I had counted the lizards beforehand so there were a 
lot of mouths operating simultaneously. Surprisingly, I never saw 
one dragon bite another even though they were side-by-side and 
vigorously tugging and tearing the carcass. The younger dragons 
were cautious, darting in to snatch a piece while the large ones 
were preoccupied with the goat. Young dragons are arboreal to 
avoid predation by adults. Later, one of the rangers tied a hind 
limb of a goat to a long rope and ran around to show how fast 
dragons could run. He was not running at sprinter’s speed but 
fast enough, followed by a bunch of lizards. It reminded me of 
a pied piper leading a group of children. The rangers tied the 
goat hindquarters to a tree branch to demonstrate how the liz-
ards could stand on their hind feet, using the tails to stabilize 
their bodies in three places when attempting to reach the meat. 
The lizards never tried to jump. Later I watched two large males 
of equal size stand bipedally, wrap the forelimbs around each 
other, and engage in ritualized combat until one was the clear 
winner—the struggle lasted ca. 15 minutes with no biting. The 
other quickly dashed away. Males courted and mounted females 
constantly but I never observed copulation. Females remained 
immobile beneath males.

The next day, I traveled to Rinja Island and watched a sub-
adult dragon ca. one meter total length forage for two hours. The 
lizard thoroughly examined every branch, rock or other object, 
circling each possible site and directing rapid tongue-flicks un-
der each if there was a gap beneath the object and ground. The 
foraging was unsuccessful. See Chiszar et al. (2009) on response 
of hatchling Komodo dragons at Denver Zoo to visual and chem-
ical cues arising from prey. Later, I was walking on a dirt trail and 
heard an alarm call from a Timor deer. Fifteen minutes later an 
adult dragon ca. 2 meters slowly crossed the trail, ignoring me. 
The call was very loud and penetrating so I believe that the lizard 
made contact with the mammal but was unable to bring it down. 
This story does not have a happy ending. When the government 
decided to discontinue the feeding on Komodo so the lizards 
would act normally, many refused to leave the site and starved 
to death. Quentin Bloxam sent photographs to me documenting 
this saddening event (see Walpole 2001). 

Pianka (1995) presented information on size differences in 
varanids. Body mass varied nearly five full orders of magnitude. 
In Australia, two major lineages have evolved extensive radia-
tion: one evolved dwarfism (subgenus Odatria) and the other 
remained large (subgenus Varanus). Several evolved gigantism. 
When Arnold Kluge kindly placed an adult Short-tailed Pygmy 
Monitor (Varanus brevicauda) on loan to Dallas Zoo, we were 

able to show living examples of the World’s smallest monitor and 
the largest (V. komodoensis). 

Pianka and King (2004) wrote: “Recent experiments on cap-
tive V. albigularis by John Phillips at the San Diego Zoo suggest 
that some varanids can actually count. Lizards were conditioned 
by feeding them in groups of four snails in separate compart-
ments with movable partitions, which were opened one at a time 
to allow monitors to eat each batch of four snails. Upon finishing 
the fourth snail, lizards were allowed into another chamber con-
taining four more snails. After such conditioning, one snail was 
removed from some snail groups. Lizards searched extensively 
for the missing fourth snail, even when they had access to the 
next group. Similar experiments with varying numbers of snails 
showed that these varanids can count up to six, but with groups 
of snails larger than six, the monitors seemed to stop counting 
and merely classified them as “lots”, eating them all before mov-
ing on to the next chamber (King and Green, 1999, p. 43).” King 
and Green (1999) concluded: “So it would seem goannas can 
count better than a lot of small children.”

Family Lathanotidae.—The Borneo Earless Monitor (Lan-
thanotus borneensis) has been rarely kept in zoos, being seldom 
collected (Fig. 14). I have seen them at New York Zoological Soci-
ety and Cincinnati Zoo. In both places, I was told that they were 
so secretive, they could not be exhibited. They fed on living fish-
es and earthworms, which the lizards located in the water with 
tongue-flicking. Most of the time, they remained soaking in the 
water dish. Three were also kept at San Diego Zoo off-exhibit, at 
least when I visited Chuck Shaw (see Shaw 1963). Robert Sprack-
land has created a recent Facebook page (https://www.facebook.
com/lanthanotus) showing a neonate hatching in a Japanese 
zoo from an egg. The iZoo in Japan specializes in amphibians 

Fig. 14. Illustration of Borneo Earless Monitor (Lanthanotus borneen-
sis) from Franz Steindachner’s (1878) new species description in 
Über zwei Eidechsen-Arten aus Süd-Amerika und Borneo. Denkschr. 
Kais. Akad. Wiss. (Wien). Due to its rarity, only a few specimens have 
been kept in zoos.
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and reptiles. Reproducing this species is a major accomplish-
ment. There is a photo of the female surrounded by six eggs on 
the Zoo’s website. Shirawa and Bacchini (2015) described captive 
maintenance and first reproduction.

Family Shinisauridae.—Visser (1989) and Kudryavtsev and 
Vassiliev (1998) reproduced the Chinese Crocodile Lizard (Shin-
isaurus crocodilurus) at the Rotterdam and Moscow Zoos, re-
spectively. At Tiergarten Nürnberg, Germany, Mágdefrau (1997) 
described biology, sex determination using head morphology, 
care and breeding of this species. Whiteside and Garner (2001) 
found a thyroid adenocarcinoma in this lizard. During the past 
decade, zoos have been successful at reproducing this taxon. In 
early 2015, seven were born at Staten Island Zoo.

Family Xenosauridae.—In 2005, the San Antonio Zoo repro-
duced the Flathead Knob-scaled Lizard (Xenosaurus platyceps). 
We kept a group of X. grandis at Dallas Zoo but they did not re-
produce.

tuataRa

eVen tHe spirits oF CHiLdren are said FrequentLy to return as 
gods, and heal the sick Who coMe to theM. soMe yeaRs ago, a child 
naMed Mati Was said to haVe thus ReappeaRed ; nuMbeRs Went and 
caRRied theiR sick to hiM ; he alWays told theM he kneW What Was 
the MatteR With theM—they had a lizaRd in theM , Which Was the 
cause oF the disease ; oR, iF the peRson Was VeRy bad, he Would say he 
had tWo oR MoRe oF these Reptiles in hiM ; and iF extReMely ill, that 
he had a gReat RuataRa, oR guana [tuataRa], in hiM ; this, oF couRse, 
Was VeRy alaRMing to the FRiends oF the sick, Who Would iMMedi-
ately entReat the god to cast it out, Which he Readily engaged to 
do, although soMetiMes it Was stipulated beFoRehand What ReMu-
neration He Was to reCeiVe ; He tHen iMitated tHe squeakinG oF tHis 
lizaRd , and told the paRties he had expelled the Reptile, and the 
patient Would noW speedily RecoVeR.

TE ika a maui, oR, NEW ZEalaNd aNd iTs iNhabiTaNTs : illusTRaT-
iNg ThE oRigiN, maNNERs, cusToms, myThology, REligioN, RiTEs, 
soNgs, pRovERbs, FablEs, aNd laNguagE… by RichaRd tayloR, 1870, 
p. 153.

When I was at Dallas Zoo, we began arrangements with the 
New Zealand government to receive a group of eight captive-
hatched Tuatara (Sphenodon punctatus) from Stephens Island 
being held at the Wellington Zoo (Fig. 15). We worked with David 

Towns, a biologist who was a conservation researcher in country. 
One night he explained over a few beers how difficult it was to 
remove feral cats from these rocky islands—trapping, poison-
ing, shooting, and so on was ineffective. As there were no sandy 
beaches, one creative biologist suggested putting traps around 
sandboxes—amazingly, it worked beautifully and cats were re-
moved. This was during a period when there were disagree-
ments about who was responsible for overseeing New Zealand 
fauna and flora—the government or the Maori people (see Cree 
2014:466‒469 for an historical overview). This was a protracted 
exercise as there were many legal issues that had to be resolved. 
In the meantime, I asked Carl Gans (who had studied tuatara ex-
tensively), to share tips for keeping them successfully as he had 
one, which eventually was sent to the Saint Louis Zoo for breed-
ing. I visited with curator Ron Goellner and director Charles 
Hoessle at the Zoo, asking advice for successful management. 
They kindly showed me the elaborate setup in the basement with 
sophisticated temperature devices since these reptiles would 
quickly deteriorate if kept too warm (see Goellner 1984). 

After many months, the government agreed to send the ani-
mals to Dallas but an elder Maori husband and wife team would 
need to bless the enclosure beforehand. This was necessary as 
our zoo was one of the first to be granted permission to display 
tuataras by the New Zealand government; in the past, these rep-
tiles had to be kept off-exhibit as stipulated by the government. 
When the couple arrived from New Zealand they were dressed in 
western clothing; they changed into traditional clothing for the 
blessing. This was a big event so the New Zealand government 
invited press and many dignitaries. It was a really nice ceremony 
and all guests were taken with the Maori prayers, chanting, songs, 
and best wishes for the well-being of the tuataras and caretakers. 
When finished, they changed back into their original garments in 
order to fly to Los Angeles to see their daughter at UCLA.

Later, Barbara Blanchard, a keeper from Wellington Zoo, ac-
companied the animals from New Zealand to Dallas and all went 
well. As we unpacked them at the Zoo, I remembered a story 
from Reverend Gregory Bateman (1897), “Some time ago, I was 
looking at the various animals in a very large dealer’s establish-
ment, when I made a remark about a fine pair of Tuateras which 
I saw in a big cage. The assistant who was with me immediately 
opened the door of the den and seized one of the reptiles by the 
tail, and I shall not readily forget the ominous sound made by 
the animal’s closing jaws as he just missed the man’s fingers, at 
which he had just snapped. I at once mentally resolved never to 
catch a Tuatera [sic] by the tail. As I congratulated the man upon 
his escape, he said, ‘I am a bit lucky this time, for I have just come 
out of the ’orspital, where I have been laid up with blood-poison-
ing through the bite of one of them pythons.’ ” Later, we sent two 
specimens to Toledo Zoo but I cannot attest to their tractability. 

Hick (1965) solicited comments by specialists of captive Tua-
tara held at the Auckland, Basel, Chester, Detroit, Dublin, Jersey, 
and San Diego Zoos. Austin (1962) described captive Tuatara at 
Detroit Zoo. Hoessle (1969) described the Tuatara display at St. 
Louis Zoo. Cree et al. (1994) highlighted the importance of cap-
tive management to the conservation of Tuatara in New Zealand. 
Goetz and Thomas (1994) used annual growth and activity pat-
terns to assess management practices for captive Tuatara. Hart-
ley (1963) described observations on Tuatara at Jersey Wildlife 
Preservation Trust. Lange (1997) outlined the husbandry and 
captive maintenance of 10 young Tuatara in Berlin Aquarium. 
Gillingham and Miller (1991) studied reproductive ethology and 
Gillingham et al. (1995) described social behavior. Keall et al. 

Fig. 15. Illustration of Tuatara (Sphenodon punctatus) in The Lizards 
of Australia and New Zealand by John Edward Gray (1867). He be-
lieved that this reptile belonged in the Family Agamidae. 
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(2010) described the use of artificial incubation with threatened 
populations.

Wood (1967) and Tintinger (1987) bred the Tuatara at Auck-
land Zoo. This Zoo has been involved in an important conser-
vation program. Six of the last remaining Tuatara were removed 
from Cuvier Island (Repanga Island) between 1989 and 1991 for 
captive breeding. Thirty offspring have been produced which 
were returned to the island after rats were removed (Cree 2014). 
Newman (1982) offered suggestions for breeding Tuatara in cap-
tivity. The rare North Brother Island Tuatara (Sphenodon gun-
theri) are being produced in numbers from eggs incubated in 
captivity in New Zealand (Cree et al. 1994). Eight specimens were 
at San Diego Zoo in 2002 (Blanchard et al. 2002). Tuataras are 
now regarded as a single species (S. punctatus; Hay et al. 2010) 
but each island population should be maintained separately.

Liu and King (1971) described microsporidiosis in Tuatara at 
New York Zoological Park. Blanchard (1992) focused on manage-
ment in the wild and in captivity. Boardman and Sibley (1991) 
covered captive management, diseases, and veterinary care of 
Tuatara, based on experiences at Auckland Zoo. Newman et al. 
(1979) used field observations to underscore their recommenda-
tions for captive maintenance. Two articles appeared in “Animal 
Kingdom,” the publication of New York Zoological Society (Oli-
ver 1953; Waddick 1973). See also Goetz and Thomas (1994), Ter-
ezow et al. (2008), and Wörner (2009). 

An important book has just been published by Alison Cree, 
called Tuatara: Biology and Conservation of a Venerable Survivor 
(2014). Contents include biological, historical, cultural, and con-
servation topics. Major Stanley Smyth Flower (1925) had his fi-
nal word, “That Sphenodon lives to fourteen years, and probably 
longer, is a fact of interest.” Flower’s record of over 28 years refers 
to a captive Tuatara at University of Upsala, Sweden, whereas 
Dawbin (1946) lists longevity at 77 years for one kept by Euro-
peans in New Zealand. This sentence from Dawbin caught my 
attention, “Dr. Falla (1935) records a specimen which lived in a 
shell pit at Motiti Island and was said to have been known to the 
Maoris for 300 years.” My final word is that unlike Richard Tay-
lor’s report, I have never heard a Tuatara make a croak, much less 
a squeaking sound. And as far as I know, no guana has ever lived 
in me, even when I was really sick.
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GLIMPSES OF THE PAST

Herpetology as a discipline is comparatively modern, but 
it still boasts its iconic figures and its famous (or infamous) 
expeditions from the early days. Moreover, reptiles and 
amphibians often figured in the chronicles of other 
explorers or adventurers. Today’s digital wizardry allows us 
to enjoy an unprecedented feast of color images featuring 
rare species from all corners of the globe; but what of the 
images of yesteryear? Sepia, black & white, and early color-
toned photographs are largely unnoticed as they languish 
in institutional and personal archives. Often, they convey 
the hardships faced by early explorers and scientists.  Some 
may be humorous; still others show legendary figures at 

work or at rest. From remote field camps to exotic locales, 
images from the past stir our imaginations, or they bring 
back memories of a time when life was different, there was 
less development, more nature, and more mystery in the 
world.

In this spirit, HR welcomes contributions to this new 
section. Historical materials should be copyright-free and 
provided as high-resolution digitized files (consult Section 
Editor for specifications). Accompanying text should provide 
relevant context and can include in-text literature citations 
as needed. Contributions should be submitted to William W. 
Lamar, Section Editor (e-mail: wlamar@uttyler.edu).
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GLIMPSES OF THE PAST
Fred Medem – Crocodile Hunter

 Friedrich Johann Graf von Medem, affectionately known to 
all as “Fred,” was a Renaissance man in every sense of the term, 
descended from nobility, distinguished in wartime, an inveterate 
traveler, and possessing broad and varied interests and a raven-
ous curiosity about the world. He had two overriding passions: 
crocodilians and turtles, and these landed him, at the age of 38, 
in Colombia in 1950. He plied wild rivers and camped in rainfor-
ests in remote sectors of the Magdalena, Orinoco, and Amazon 
basins as he studied systematics and life histories of Colombia’s 
rich chelonian and crocodilian fauna. Throughout his career he 
was the leading authority on these reptiles in the neotropics, 
but he collected everything from mammals to invertebrates and 
helped countless scientists, always with a smile. 
 Logistics were formidable and supplies scarce, so it was nec-
essary to spend months at a time in the field. Although it was dif-
ficult, Fred was content, as he could quench his thirst for knowl-
edge about all things natural. He never lost his sense of wonder, 
and on his deathbed was asking questions and expressing excite-
ment about field observations.

—Contributed by William W. Lamar,  
University of Texas at Tyler, USA 

e-mail: wlamar@uttyler.edu
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“FRED” Friedrich Johann Graf von Medem 
29 August 1912 – 01 May 1984.

A juvenile Mottled-face Tamarin, Saguinus inustus, perches on Fred 
Medem’s head. Tamarins are often kept as pets by locals and juve-
niles habitually cling to one’s hair for security.  El Refugio, Río Guaya-
bero, La Macarena, Meta, Colombia, 1959.

Fred with a freshly collected female Orinoco Crocodile, Crocodylus 
intermedius, which measured 3.25 m in length. Upper Río Guayabe-
ro at El Refugio, La Macarena, Meta, Colombia, 08 March 1959.

Fred Medem collecting tabanid flies from a male Caiman crocodilus 
apaporiensis which measured 2 meters in length. On his first expe-
dition to the Río Apaporis, Fred was struck by the remoteness and 
inaccessibility of the upper reaches.  What he discovered there was 
a remarkable narrow-snouted population of caimans which he sub-
sequently described as Caiman crocodilus apaporiensis. La Isla, Río 
Apaporis, Vaupés, Colombia, 21 February 1969.
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The Medem family, cerca 1932.  From left to right: Fred’s mother 
Ellen, his father Karl, his sister Else, and a young Fred, ready for 
adventure.

Medem feeds a baby Woolly Monkey, Lagothrix lagotricha. Fred 
had an affinity for all animals, and in his later years he kept quite a 
menagerie at the Instituto Roberto Franco where he was Director. La 
Isla, Río Apaporis, Vaupés, Colombia, February, 1969.

Carlos Velásquez, longtime aide to Fred Medem, uses a cast net in 
the early morning. Lack of provisions was a constant problem dur-
ing lengthy field excursions. Accordingly, fishing and hunting and 
bartering with locals were of paramount importance.  Caño Danta, 
tributary of the Río Uré, Córdoba, Colombia, 07 February 1963.

Fred and an assistant pose with a Smooth-fronted Caiman, Paleosu-
chus trigonatus.  Caño Itílla, Vaupés, Colombia, 13 March 1958.

Medem with a 3.3-m female Boa constrictor. Angostura II, Río Guay-
abero, La Macarena, Meta, Colombia, 03 January 1957.

Fred with a recently captured female Green Anaconda, Eunectes 
murinus, which measured 4.83 m in length and contained 35 
embryos.  Río Guayabero, La Macarena, Meta, Colombia, 03 February 
1959.
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Western Spiny-tailed Lizards (II):  
Uromastyx ocellata group of species

Arthur Tiutenko – digital painting, 12” x 16”

Due to the advancement of digital photography in the past 
two decades, more authors of nature science books, field guides, 
and articles have opted to use photographs as illustrations they 
have taken themselves or received from their colleagues. In her-
petological books, photographs have become noticebly promi-
nent because amphibians and reptiles can be captured from 
close distances and with relatively affordable equipment. Very 
few herpetological publications nowadays are accompanied by 
drawn or painted illustrations relative to works on other taxo-
nomic groups, such as birds for example. In particular, books 
covering large systematic groups illustrated with paintings ap-
pear rarely in herpetology.

The important role of photography in zoological research is 
indisputable. In terms of the value of accurate documentation, a 
photograph may be decidedly superior to a drawing. Nonethe-
less, even if such factors as aesthetics and classic spirit are left 
aside, graphical illustrations have practical advantages in sci-
ence. Painted or drawn organisms, biological events, or other 
such phenomena can be presented that have not yet been pho-
tographed or are potentially impossible to photograph. While a 
photograph always captures a moment of time and shows a con-
crete individual subject, more general traits that are common to 
many or all individuals can be better depicted with a painted or 
drawn image. Graphical illustrations allow standardized, uni-
form presentation of subjects throughout the entire publication, 
whether they are extinct or extant taxa, but whose live photo-
graphs do not exist in adequate quality. Further, uniformly high 
quality illustrated images can be more easily and consistently 
achieved with paintings and drawings than with photographs 
obtained from various sources whose quality may vary signifi-
cantly.

Arthur Tiutenko has taken up the challenge of using the ad-
vantages of graphical illustration with one of the most diverse 
and species-rich lizard families, the Agamidae. Over 90 color 
plates are estimated to cover all of around 500 currently recog-
nized species. Each plate presents three to eight taxa, depending 
on maximum physical size of typical individuals. Within a single 
plate, the animals are depicted with a single scale, in similar 
postures, and turned into one direction—either left or right.  If 
relevant, polymorphism and sexual dimorphism are also shown. 
If members of the same genus are spread over several plates, 
the same scale is used; this should facilitate visual comparison 
of systematically close taxa. The grouping of taxa on a single 
plate and the order of plates are based on current phylogenetic 

relationships. Some distinctive subspecies are shown as well, 
along with nominate taxa. For instance, a whole plate is dedi-
cated to Stellagama stellio, a polytypic species.

Because the taxonomy of this family is frequently reviewed 
and new taxa are being described, the illustrations will be peri-
odically corrected and updated. One of 12 plates that were com-
pleted in 2015 is shown above. This project has a working title 
called “The Book of Dragons” and is currently projected to con-
tinue until 2020, ending with a publication.

All images are drawn and painted freehand and are not based 
on a single specimen or a single photograph. Several sources al-
ways serve as reference for each subject including photographs, 
preserved specimens, and species descriptions. Arthur uses 
digital tools to produce his work: a computer, a pen display, and 
software that simulates traditional art materials and techniques, 
such as watercolor, gouache, pencils, and ink. Each illustration 
is first painted as a high resolution image, with maximum detail; 
subsequently, several such images are merged to create a plate. 
All illustrations are optimized for book publication: Although 
each color plate is very large in original (25” × 35”, or 63 × 89 cm) 
and can be printed on a very large paper sheet, optimum look 
and fine details for close viewing are provided on pages of up to 
around 12” × 16” (around 30 × 40 cm). Digital images are saved 
with a resolution of 400 ppi. This makes them suitable for off-
set printing with 200 lpi, i.e., with highest print quality currently 
available for books. Printed with a giclée printer on heavy fine art 
paper, such illustrations look just like paintings on a traditional 
medium with real brushes and pens. In addition to color plates, 
Arthur creates maps, diagrams, and drawings that are intended 
for use as figures in a text for this project.

Arthur Tiutenko is a nature science illustrator and photogra-
pher based in Bavaria, Germany. He studied biology and com-
puter science, and is an assistant professor at Friedrich-Alexan-
der University of Erlangen/Nuremberg. Since the 1980s Arthur 
has participated in a number of herpetological expeditions to 
Caucasus and Central Asia. He frequently travels on his own in 
Africa and Asia for zoological collecting and photography, and 
also leads photography tours and workshops.

Fine art prints of selected art work and photographs by Ar-
thur Tiutenko, including many illustrations from this agamid 
project, are available in an online shop at Arthur’s website: www.
nature-images.eu. News and updates on his ongoing illustration 
projects are published on his Facebook page /ArthurTiutenkoIl-
lustration.
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ABOUT OUR COVER: Heosemys depressa
The Arakan Forest Turtle (Heosemys de-

pressa) has had an interesting history since 
its discovery in the Arakan Hills of Western 
Myanmar in 1875 (Anderson 1875. Annals 
and Magazine of Natural History [4]16:282–
285; Platt et al. 2003. Hamadryad 27:273–
276). Only 33 years after its discovery, the 
species “went missing,” presumed extinct 
for the next 86 years until in 1994 scientists 
rediscovered it in a Chinese food market 
(Platt et al. 2003. Chelonian Conservation 
and Biology 4:678–682). It was not formally 

discovered again in the wild until a few individuals were found 
by researchers in a remote Elephant Sanctuary in 2009 in west-
ern Myanmar (Platt et al. 2010. Chelonian Conservation and Bi-
ology 9:114–119). 

The low density of the known populations, small historical 
range, and local hunting pressure for Chinese food markets have 
led to it being recognized as critically endangered (Turtle Con-
servation Coalition [Rhodin, A. G. J., A. D. Walde, B. D. Horne, 
P. P. van Dijk, T. Blanck, and R. Hudson (eds.)]. 2011. Turtles in 
Trouble: The World’s 25+ Most Endangered Tortoises and Fresh-
water Turtles—2011. IUCN/SSC Tortoise and Freshwater Turtle 
Specialist Group, Turtle Conservation Fund, Turtle Survival Alli-
ance, Turtle Conservancy, Chelonian Research Foundation, Con-
servation International, Wildlife Conservation Society, and San 
Diego Zoo Global. Lunenburg, Massachusetts. 54 pp.). 

Another major and fortunate discovery came in 2014 when 
a team led by Caesar Rahman (lead researcher for the Creative 
Conservation Alliance) discovered a population in the Chit-
tagong Hill Tracts in southeastern Bangladesh, across the bor-
der from Myanmar and the Arakan Hills (Rahman et al., in 
press. Chelonan Conservation and Biology). Heosemys depressa 

is considered Critically Endangered on the IUCN Red List and 
considerable efforts are being made to protect its remaining 
bamboo habitat in both Bangladesh and Myanmar (Asian Turtle 
Trade Working Group 2000. In The IUCN Red List of Threatened 
Species 2000 <iucnredlist.org>, accessed 07 October 2015). Sev-
eral populations also exist in European and American zoos as 
well as various private collections, of which some have been suc-
cessful in captive breeding.

Four species are currently placed in the genus Heosemys 
(Turtle Taxonomy Working Group (IUCN/SSC Tortoise and 
Freshwater Turtle Specialist Group [van Dijk, P. P., J. B. Iverson, 
A. G. J. Rhodin, H. B. Shaffer,and R. Bour]. 2014. Turtles of the 
World, 7th Edition: Annotated Checklist of Taxonomy, Synonymy, 
Distribution with Maps, and Conservation Status. Chelonian 
Research Monographs No. 5, Chelonian Research Foundation. 
doi:10.3854/crm.5.000.checklist.v7.2014). Collectively, these 
species occur in Southeast Asia, including the Philippines. 

Our cover image was recorded by Scott Trageser in Bandar-
ban, Bangladesh. Scott’s equipment consisted of a Nikon D810 
with a Nikkor 16mm f/2.8 Fisheye lens (f/6.3, 1/250 sec, ISO 400). 
Lighting was accomplished by 
two SB700 strobes with soft-
boxes positioned off camera. 
Scott is a self-described “nature 
junkie” and photographer (Na-
tureStills Photography / www.
naturestills.com). An avid trav-
eler and conservation biologist, 
Scott travels the world working 
with various NGOs and research 
groups to document and con-
serve dwindling biodiversity.

SSAR BUSINESS
2015 Annual Meeting at University of Kansas, Lawrence, Kansas

The 58th Annual Meeting of SSAR took place from July 30th 
to August 2nd, 2015 on the beautiful University of Kansas cam-
pus in Lawrence, Kansas (Figs. 1, 2). This meeting was the first in 
ten years since SSAR last met on a university campus (excluding 
the World Congress in Vancouver). Plans for this meeting began 
around five years ago, followed shortly thereafter by an informal 
offer from Rafe Brown to host the meeting at the University of 
Kansas (KU). KU is a particularly appropriate venue, as an in-
stitution with a distinguished history of herpetological research 
and education, to which many of today’s herpetologists can trace 
their roots, and having hosted previous SSAR meetings in 1977 
and 1996 (Fig. 3). The 2015 meeting sprung from a desire, shared 
by many members of SSAR, to occasionally hold a meeting 
reminiscent of the smaller, more intimate gatherings that older 
members recall. The primary aims were to hold an especially 
student-friendly meeting, honor some of our distinguished se-
nior herpetologists, and bring back some of the special features 
of SSAR meetings that had been lost over the years. The Board 

regards it as important for student members, at least once dur-
ing their student years, to experience a style of meeting different 
from the successful JMIH events that we have become used to in 
recent years.

The 2015 meeting was a resounding success, certainly on a 
par with the great SSAR meetings of the past, due largely to years 
of planning and hard work as well as a commitment to the future 
of the Society. SSAR met in association with Partners in Amphib-
ian and Reptile Conservation (PARC), Center for North American 
Herpetology, Kansas Herpetological Society, Missouri Herpeto-
logical Society, Arkansas Herpetological Society, and the Inter-
national Society for the History and Bibliography of Herpetology. 
The local hosts were Rafe Brown (co-Chair), Bill Duellman, Rich 
Glor (co-Chair), George Pisani, and Linda Trueb. Kraig Adler was 
SSAR’s official liaison for the meeting. Student co-liaisons were 
Karen Olson, Tashitso Anamza, and Jesse Grismer. Stacey Wal-
ters, Kevin Curry, Justine Hamilton, Sharon Leatherman, Jeremy 
Whetstone, and Jennifer Schmitendorf also worked hard to keep 
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things running smoothly. Kudos to the whole team for some last-
minute adjustments, and especially to Rafe and Rich, who some-
how managed to turn a problem with mold into free drinks at 
multiple events!

Approximately 452 herpetologists attended the meeting. 
This included 161 regular students, 18 student recipients of the 
Carl Gans Registration Awards, 13 graduate student volunteers, 
six Distinguished Seniors, five exhibitors, 165 regular registered 
members, 23 non-members, and 22 other miscellaneous regis-
trants.

SSAR was pleased to have in attendance three pre-baccalau-
reate students—Ali Metler, Justin Lee, and Eli Haines-Eitzen. The 
first two have previously attended our annual meetings and Jus-
tin and Eli were sponsored by SSAR this year. Justin was the first 
recipient of the SSAR pre-baccalaureate award, at the 2010 JMIH 
meeting in Rhode Island. Justin and Eli participated in the men-
tor program (along with seven other mentees), ably organized by 
Kris Kaiser, Andrew Durso, and Joe Mendelson, III. 
 One of the many enjoyable aspects of the meeting was its 
“manageable” size, in terms of numbers of attendees, number 

of concurrent sessions, and proximity of events. It was easy to 
interact with everybody! Over the three days of presentations, 
there were four plenary sessions, 27 oral sessions (with 155 pre-
sentations), 70 poster presentations (Figs. 4–5), and five sympo-
sia. SSAR sponsored two symposia: “Frontiers in Integrative Or-
ganismal Biology” and “Bones, Frogs, and Evolution” (Figs. 6–7) 
Thanks to Rafe Brown and Rich Glor for organizing the former. 
Dave Blackburn, Rafe Brown, Dave Cannatella, and Anne Maglia 
organized the latter, held in honor of Linda Trueb. PARC spon-
sored three symposia: “Identifying Priority Areas for Herpetofau-
na Conservation,” “PARC’s Partners Focusing on Habitat,” and 
“Communicating Herpetofaunal Conservation to the Public.” 

Social and Professional Events

The meeting kicked off on July 30th with a full-day Board 
meeting and several tours. These included the KU Natural Histo-
ry Museum, where Rich Glor provided a behind-the-scenes look 
at the research collections (Fig. 8). George Pisani led many tours 

Fig. 1. View of meeting venue from atop the Oread Hotel. Kansas Union and Museum of Natural History on the right beyond parking lot; 
Spooner Hall across street from museum.
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Fig. 3. KU herpetologists: From the left, Philip Taylor (representing 
his grandfather, Edward H. Taylor), Alice Fitch Echelle (represent-
ing her father, Henry S. Fitch), William Duellman, Linda Trueb, Rafe 
Brown, and Rich Glor.
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Fig. 2. Welcome poster, drawn by David Dennis. Image of a male 
Eastern Collared Lizard (Crotaphytus collaris), a typical reptile of the 
Great Plains.
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to the Henry Fitch Natural History Reservation (Fig. 9). This was 
such a popular event that additional tours were added. A Live 
Animal Exhibit of 100 Kansas herp species, complete with pho-
tographic stages, was assembled by the Kansas Herpetological 
Society. For bibliophiles, a popular destination was the Classical 
and Illustrated Herp Books Exhibit at KU’s Spencer Library. This 
was followed in the evening by the always-anticipated Presiden-
tial Travelogue. President Bauer introduced this year’s speaker, 
Miguel Vences (Technical University of Braunschweig), noting 
that one of the pleasures of being President was being able to 
select the Travelogue speaker. The title of Miguel’s presentation 
was “Inventory of an Imperiled Paradise: Two Decades of Herpe-
tology in Madagascar.” Miguel has been active in herpetological 
conservation on a global scale and is sometimes referred to as 
“Mr. Madagascar.” He referred to Madagascar as a “micro-con-
tinent” with habitats ranging from rainforest in the East to dry 
regions in the Southwest. Madagascar, a highly modified, biodi-
versity conservation hotspot, is home to around 300 described 
species of frogs, around 400 described species of reptiles, and 
many species yet to be described. Within a single location one 
can find up to 110 species of frogs and many species are “mi-
cro-endemic” with very small ranges. The early days of Miguel’s 
research in Madagascar (early- to mid-1990s) were made chal-
lenging by poor infrastructure and a lack of funding. Later expe-
ditions were larger and better equipped, such that travel to more 

Fig. 4. Poster presentations were divided into two afternoon sessions 
in the main ballroom to maximize exposure, with plenty of food and 
drink to facilitate discussions.
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Fig. 5. Chris Smith explaining the HerpMapper Project of Don Beck-
er, Mike Pingleton, and Chris Smith.
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Fig. 6. Speakers in the symposium, “Frontiers in Integrative Organis-
mal Biology” organized by Rafe Brown and Rich Glor.
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Fig. 7. Poster for symposium honoring Linda Trueb “Bones, Frogs, 
and Evolution” organized by Dave Blackburn, Rafe Brown, Dave 
Cannatella, and Anne Maglia. Marvalee Wake and Ana Baez signing 
poster for Linda.
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Fig. 8. Rich Glor (on left) conducting tour of the collections in the 
Division of Herpetology, Museum of Natural History.
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remote sites was possible. As most Malagasy frog species cannot 
be identified reliably based solely on morphology, the advent of 
DNA barcoding in the mid-2000s led to an “explosion” of spe-
cies numbers. A 2014 estimate placed the number of species at 
500–600. Miguel referred to taxonomic species descriptions as 
the “new bottleneck.” He cited deforestation, habitat destruc-
tion, and climate change as threats to species on Madagascar.

For many, the highlights of the meeting were the multiple 
plenary sessions, three sponsored by SSAR, and one by PARC. 
On the morning of July 31st, the first plenary session began with 
a welcome and introductory comments by local co-Chairs Rafe 
Brown and Rich Glor. Rafe referenced the 100-year history of 
herpetology research at KU and indicated that much of that his-
tory was represented “in the flesh” at this meeting. He particu-
larly welcomed relatives of Edward H. Taylor and Henry Fitch in 
the audience. Leonard Krishtalka, Director of the Biodiversity 
Institute at KU, echoed Rafe’s welcome. Following a slight wait 
for an appearance by the Mayor of Lawrence, during which 
Rich Glor began to recount a story of meeting with the Mayor 
and an uncomfortable allusion to snakes in city hall, the Mayor, 
Jeremy Farmer, arrived (Fig. 10). The Mayor then proceeded to 
finish Rich’s story. Despite being bitten by a copperhead at age 
seven, the Mayor had declared this “International Amphibian 
and Reptile Week” in Lawrence and presented the society with a 
proclamation that acknowledged reptiles and amphibians as an 
essential part of the ecology of Kansas and the importance of the 
University of Kansas Biodiversity Institute as home to the fifth 
largest collection of reptiles and amphibians in the USA with 
more than 340,000 specimens representing more than 5000 spe-
cies from 156 countries.

Rich then acknowledged the many local student volunteers 
who dedicated many hours to make the 2015 meeting a reality 
(Fig. 11). Jesse Grismer and Karen Olson drew attention to the 
many student-centered activities offered over the next few days, 
including the Herp Quiz, the PARC lunch, the SSAR Student So-
cial, the Picnic, and even a (non-SSAR related) Tractor Pull Com-
petition in town!

Rafe Brown spoke for a few minutes more about KU taking 
its herpetological history seriously and being aware of its impor-
tance. He mentioned that the program traces its history back to 
the early publications of Edward H. Taylor based on his work in 
the Philippines in the 1910s. He then acknowledged Ed’s grand-
son, Dr. Philip Taylor, and his family, as well as Alice Fitch Ech-
elle, Henry Fitch’s daughter, and her family, in the audience. 

A number of individuals representing participating societies 
then spoke. Dan Fogell introduced officers of the Kansas Herpe-
tological Society, followed by J. J. Apodaca who introduced PARC 
officers. Suzanne Collins and Kelly Erwin represented the Center 
for North American Herpetology and presented the Slowinski 
Award in absentia to Paola Carrasco. SSAR Past-President Bob 
Aldridge introduced officers of the Missouri Herpetological Soci-
ety and Glen Manning represented the Arkansas Herpetological 
Society. Richard Wahlgren represented the International Society 
for the History and Bibliography of Herpetology and noted that 
this society was founded in 1996 at KU’s Spencer Library.

Dora Pinou, representing the Herpetological Education 
Committee, presented the Meritorious Teaching Award in Her-
petology to Brad Shaffer (University of California at Los Angeles) 
commenting on the fact that, over his career, Brad has mentored 
19 graduate students and 16 post-docs.

Kraig Adler was asked by Rafe Brown to recount some 
of the history of SSAR, including its origination as The Ohio 

Fig. 9. Numerous tours of the Henry Fitch Natural History Reservation 
were led by George Pisani. Pictured, from left, Rick Shine and Robin 
Andrews.
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Fig. 10. Mayor of Lawrence, Jeremy Farmer, and Rich Glor at the Ple-
nary Session on July 31st.
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Fig. 11. KU Herp Division presents Kraig Adler with a memento for 
his help with the meeting.
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Herpetological Society (OHS) founded by a handful of teenagers 
(including Kraig) in 1958. Kraig pointed out Steve Tilley and Da-
vid Dennis in the audience as other founding members of OHS 
(Fig. 12). From humble beginnings, SSAR has grown to become 
the largest professional herpetological society in the world.

Jen Williams and Priya Nanjappa spoke of the mission of 
PARC to “conserve amphibians, reptiles and their habitats as in-
tegral parts of our ecosystem and culture through proactive and 
coordinated public-private partnership” and mentioned some 
relevant guidelines and handbooks that are available from PARC. 
Priya then presented the Alison Haskell Award for Excellence in 
Herpetofaunal Conservation to John Jensen (Georgia Depart-
ment of Natural Resources). Kurt Buhlmann (Savannah River 
Ecology Laboratory, University of Georgia), the PARC Visionary 
Leader Award recipient for 2015, spoke about where we might 
focus our efforts to secure viable populations and prevent loss of 
herp species in the next decade.

Following a break, President Bauer briefly introduced SSAR 
officers and then gave the SSAR Presidential Address, including 
a special message for students. Aaron began with a question—
“Why is this meeting different?” For most people under age 40 at 
the KU meeting, their only experience with a herp meeting is that 
of JMIH. Aaron acknowledged that those meetings work well, but 
they are a very different type of meeting than we are aiming for 
in 2015. Because of the large number of attendees, including ich-
thyologists, at the combined meetings, these are held in conven-
tion centers and large hotels and are organized by meeting pro-
fessionals rather than local herpetologists. Because of this, some 
of the “special touches” of previous SSAR meetings have been 
lost, e.g., live animal exhibits, the herp quiz, the AV shows, etc. 
Those signature events are being brought back to this meeting 
and SSAR is proud of its long tradition of being student-centered 
and of being able to offer students more than just our journals. 
Aaron introduced the Distinguished Senior Herpetologists at-
tending the KU meeting (Vic Hutchison, Bayard Brattstrom, Alan 
Leviton, William Duellman, Itzchak Gilboa, and David Wake) and 
encouraged students to attend the reception in honor of these 
individuals. He referred to them as “pillars in our field,” and 
pointed out that the reception was a rare opportunity for stu-
dents to mingle with individuals who, sadly to many, are just re-
nowned names in books or on papers. Aaron then moved to the 
other end of the age-spectrum and welcomed Justin Lee and Eli 
Haines-Eitzen, the two pre-baccalaureate students sponsored by 

SSAR. Aaron acknowledged the very generous gift from the Carl 
Gans Charitable Trust to SSAR that will support student atten-
dance indefinitely at our meetings. In return for this support and 
the many other things that SSAR is pleased to provide to student 
members, Aaron encouraged them to get involved in the society. 
He referred to SSAR as “a very special society for students.”

Aaron then presented the handsomely framed original art-
work, featuring an Eastern Collared Lizard by David Dennis, that 
was featured so prominently on the giveaway meeting poster 
(Fig. 13) to the Herpetology Division at KU as SSAR’s tribute to 
everyone in the Division who helped with meeting organization. 
He returned to his special message to students and noted that 
one of the things we (and all other organismal-based societies) 
worry about is decreased membership. He acknowledged that 
there are a variety of reasons why this is happening. When we 
lose members, we lose the most important part of our revenue 
stream. No revenue means no journals, no books, no meetings, 
no travel awards, no research awards, etc. We are a non-profit 
organization and none of our officers (President, Secretary, Trea-
surer, Members of the Board), Editors, or Committee chairs re-
ceive any compensation—we are all volunteers. As a society we 
value this culture of service. Aaron recalled his days as a gradu-
ate student when his Ph.D. advisor Marvalee Wake made it very 
clear to him that he was expected to go to professional meetings 
and eventually assume duties within societies. (To all who know 
Aaron, it is obvious that he is continuing that tradition with his 
own students.) Aaron said that this is the 26th SSAR meeting that 
he has attended (he admitted to missing a few when he was in 
the field as a student, but even then felt guilty about not being 
present!) and he encouraged students to invest in this society 
and become active members. He said he hopes they have such 
a good time at this meeting that, if they don’t already have the 
mindset that “to be a herpetologist is to participate,” it will devel-
op. Aaron encouraged students and all SSAR members to attend 
the Business Meeting to find out what is happening in the soci-
ety. He said they might find it tedious (actually, it was not!), but 
at least they didn’t have to attend the day-long Board Meeting!!

Aaron ended on a somber note and reminded us that the 
work of herpetologists today is built on the foundations estab-
lished by those who have come before. He then gave a mov-
ing tribute to, what he acknowledged, was only a partial list of 
herpetologists who had passed away since our 2014 meeting: 
Ray Semlitsch, Doug Rossman, Dick Peterson, Charlie Painter, 

Fig. 12. Members, from the 1950s, of The Ohio Herpetological Soci-
ety, forerunner of SSAR. From left, David Dennis, Steve Tilley, and 
Kraig Adler.
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Fig. 13. Presentation of framed original artwork and SSAR poster to 
the KU Division of Herpetology. From left, Rich Glor, SSAR President 
Aaron Bauer, artist David Dennis, and Rafe Brown.
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Eduardo Bustos-Obregon, James Dixon, Herndon Dowling, Jack 
Fouquette, James Organ, Victor Quesnel, Graham Turbott, and 
Margarita Metallinou.

In anticipation of the 8th World Congress of Herpetology 
(WCH) in Hangzhou, China, Dr. Xiang Ji (WCH Secretary Gen-
eral-Elect and Local Host) gave a promotional presentation. He 
mentioned the long history of herpetological research in China 
dating back 2000 years and the increasingly rapid growth of re-
search in this area. Tours will be organized before and after the 
meeting (which will run August 15–21, 2016) and the deadline to 
submit abstracts is June 15, 2016. Website: www.worldcongres-
sofherpetology.org/ and local contact: wch2016@vip.163.com

David Hillis (University of Texas at Austin) then gave the first 
plenary lecture of the meeting: “Progress in Reconstructing the 
Phylogeny of Amphibians and Reptiles: Where We’ve Been and 
Where We Need to Go” (Fig. 14). Dave noted that towards the end 
of the 1970s, when there was much discussion about the princi-
ples of cladistics, we were limited by the abilities of our comput-
ers. By the late 1970s there were so few papers that included phy-
logenies that you could easily read them all. He recalled setting 
up a molecular biology lab from scratch at KU as he was working 
towards his dissertation entitled “Phylogeny and Biogeography 

of New World Rana.” In 1985 at the SSAR meeting in Tampa he 
began talking with Craig Moritz about a book on molecular sys-
tematics. That book (Molecular Systematics, Hillis and Moritz) 
appeared in 1990 just as molecular biology was about to “take 
off.” In the 1970s and 1980s it was a matter of needing more data, 
in the 1990s and 2000s we needed better sampling on taxa, by 
2010 we were finally getting good data sets, but questions were 
being asked about whether the models we were using were up 
to the task of analyzing the data. Dave posed the question—“Are 
we overconfident in the conclusions we draw from the models 
we use?” Errors in these models fall into two categories: easy to 
fix sampling errors, and more difficult to fix, and often ignored, 
errors in assumptions.

The Plenary speaker on Day 2 was Harry Greene (Cornell 
University) who spoke on “Life and Times of a KU Herpetologi-
cal Icon: Henry Fitch and 70 Years of Snake Ecology” (Fig. 15). By 
almost any measure Henry Fitch (1909–2009) was a remarkable 
herpetologist—he collected thousands of specimens for muse-
ums and he published over 4000 pages in 200 papers. But what 
interests Harry is “Why did he do it?” In trying to answer this 
question for us, Harry recounted some of the details of Henry’s 
life. He entered the University of Oregon in 1926 at around 16 

Fig. 14. David Hillis presents SSAR Keynote Lecture about the value of herps as model organisms.
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Fig. 15. Harry Greene presents SSAR Plenary Lecture about Henry Fitch’s life.
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years of age, he arrived at the Museum of Vertebrate Zoology at 
University of California at Berkeley in 1931, completing a Mas-
ters thesis on the natural history of Elgaria in 1933 and a Ph.D. 
thesis on the systematics of Thamnophis in 1939. In 1948 he was 
hired by KU as an ecology instructor and superintendent of the 
new Natural History Reservation. Over time he gained the nick-
name “the father of snake ecology.” At one point a KU graduate 
student asked “How many copperheads does he need to mark?” 
In 1980 at the age of 71, he “retired.” However, as Harry noted, 
Henry just kept going. In an attempt to figure out what made 
Henry “tick” and how he knew what to measure, Harry got no-
where with direct questions to Henry, so his questions became 
more oblique. Harry concluded that Henry was driven by innate 
curiosity, not theory (although he was not naive to theory). As 
Henry said “I’ve always spent time on whatever interested me 
most—with or without grants—and have greatly enjoyed all my 
projects, especially the fieldwork . . . I wouldn’t change a thing. 
People who work with animals in the field, whether snakes 
or birds or rodents or monkeys, find it deeply satisfying and 
wouldn’t trade it for any other career—even though it may not be 
financially rewarding.”

Tyrone Hayes (University of California at Berkeley) was the 
PARC Plenary speaker on the third day of the meeting (Fig. 16). 
His talk was titled “From Silent Spring to Silent Night: A Tale of 
Toads and Men.” As Tyrone often does, he began his talk with 
acknowledgments, thanking those who have influenced his life 
and career. He recalled advice from his grandmother—“Don’t 

preach, don’t teach, just tell a story!”—and that’s what he pro-
ceeded to do. He spoke of being contacted early in his academic 
career by Novartis to study the effects of the herbicide atrazine 
on Xenopus frogs. In the late 1950s, despite being banned (or in 
“Novartis-speak” “denied regulatory approval”) in Europe, atra-
zine was still in use in the USA. Tyrone’s research showed, among 
other effects, that atrazine inhibited the growth of the larynx in 
male frogs and that the male gonads were “not normal.” Further 
work revealed hermaphroditism caused by exposure to atrazine, 
and Tyrone became interested in the questions of whether these 
individuals are females with testes or males with ovaries, and 
what happens when they become adults. He carried out behav-
ioral trials comparing control and atrazine-treated males and 
found that the controls had higher levels of testosterone, greater 
mating success, and higher fertilization rates than seen in the ex-
perimental group. He referred to these effects in a paper in PNAS 
as “chemical castration” (a term he said, not surprisingly, Novar-
tis hates). He then turned his attention to the effects of atrazine 
in the wild, given that he found sufficient atrazine in water, even 
drinking water, to cause the above effects. Tyrone said that many 
people don’t care about frogs the way we do; however, in many 
respects they are the new “canary in the coal mine,” in the same 
way as the birds that Rachel Carson referred to in her book, Silent 
Spring. He reported that effects of atrazine, similar to those he 
saw in Xenopus, have now been seen in fish, reptiles, birds, and 
mammals. Those mammals include humans. Tyrone cited a re-
cent study showing increased atrazine levels in men with fertility 
problems and indicated that some effects are also seen in wom-
en. His interest in aquatic frogs has taught him about another 
aquatic organism—embryonic humans. Both are exposed to en-
vironmental chemicals. He mentioned the existence of second-
generation effects, i.e., evidence of exposure showing up in the 
grand-offspring of those exposed. Tyrone finished by referring to 
chemical exposure more broadly as an issue of environmental 
justice. He referenced his home state of California with the 5th 
largest economy in the world and one in nine jobs in agricul-
ture. California uses more pesticides than any other state in the 
USA and 90% of field workers (exposed to these chemicals) are 
Hispanic, thus the “consequences of atrazine exposure are more 
likely to be felt by people of color.”

In terms of special events throughout the meeting, we wel-
comed back some old SSAR favorites. For example, the live ani-
mal exhibit, run by members of the Kansas Herpetological Soci-
ety, was held throughout the meeting and featured all 100 species 
of amphibians and reptiles found in Kansas (except for the ven-
omous ones, which had to be excluded due to local statute). And, 
for those confident enough to put their herp know-how to the 
test, the Herp Quiz was offered on two days. 

A special reception was held on Saturday, August 1st, for sev-
eral authors to sign copies of their books. Bill Duellman signed 
copies of his new books just issued this summer: Herpetology at 
Kansas: A Centennial History, and Marsupial Frogs: Gastrotheca 
and Allied Genera (Fig. 17). Copies of the first title were presented 
to every meeting registrant. As a special addition, Philip Taylor 
and Alice Fitch Echelle, grandson and daughter of the two KU 
herpetology icons featured in Bill’s book, were also on hand to 
sign the chapters about Ed Taylor and Henry Fitch, respectively 
(Figs. 18–19). Sally Haines, author of the book, Slithy Toves: Illus-
trated Classic Herpetological Books at the University of Kansas 
(SSAR 2000), signed complimentary copies of her book.

Throughout the meeting, a special display of herpetological 
books was exhibited at the Kenneth Spencer Research Library. 

Fig. 16. Tyrone Hayes presents the PARC Plenary Lecture about the 
impact of pesticides on natural ecosystems.
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KU possesses one of the world’s greatest collections of books 
on amphibians and reptiles. We are grateful to several persons 
for arranging an exhibit illustrating the history of herpetologi-
cal book illustration over the past five centuries (Karen Cook, El-
speth Healey, Whitney Baker, Roberta Woodrick, Caitlin Donnel-
ly, Beth Whitaker, and Sally Haines, plus three student trainees, 
Ryan Ridder, Megan Sims, and Sydney Goldstein). This exhibit 
was also tied into the satellite meeting of the International Soci-
ety for the History and Bibliography of Herpetology, which met 
at Spencer Library on Monday, August 3rd.

In 2013, in anticipation of the KU meeting, the SSAR Board 
allocated funding to update and digitize the audio-visual shows 
that David Dennis, Eric Juterbock, and Kraig Adler produced in 
the early 1980s for use at SSAR, SSAR/HL, World Congress, and 
other meetings in the USA, Canada, and the UK. The shows cel-
ebrated the field of herpetology, the people, the animals, and the 
places they live. These old shows not been shown in at least a 
decade because the technology was out of date (six slide projec-
tors coordinated by an ancient computer) and they were not of 
high quality. 

Kraig Adler introduced the updated versions of two of the 
original four shows (“Amphibians of the Appalachians” and 
“Herpetologists Past and Present” (plus an alternate version of 
“Amphibians of the Appalachians” with species and localities 
identified) when they premiered in the evening of July 31st (they 
were shown again on August 2nd). Getting to this point was truly 
remarkable. Over a five-year period, to update “Amphibians of 
the Appalachians” David and Eric made around 20 trips covering 
all seasons to the original locations. All of the digital photographs 
taken were natural (i.e., no nature faking!). “Herpetologists Past 
and Present” was also updated and provided a quick chronology 
of the field. It also would have benefitted from having another 
version with the photographs from the younger days of some of 
the present-day herpetologists identified!

On the evening of July 31st, just prior to the AV shows noted 
above, there was a special reception honoring the Distinguished 
Senior Herpetologists to which all meeting attendees were in-
vited (Figs. 20–23). On the same evening, a special banquet was 
held in the Panorama room of the Museum of Natural History for 
all KU herpetology graduates, sponsored by Bill Duellman and 
Linda Trueb (Fig. 24).

Two afternoon workshops followed the PARC symposium 
on “Communicating Herpetofaunal Conservation to the Public” 
on August 2nd. “Distilling your Message” was run by Christine 
O’Connell from the Alan Alda Center for Communicating Sci-
ence at Stony Brook University in New York. Participants worked 
on “perfecting” their three-minute elevator talks about their sci-
ence (Fig. 25).

The annual SSAR student reception was, as usual, well at-
tended. Invited professionals, including many of the senior 
herpetologists, mingled with graduate and pre-baccalaureate 
students (Figs. 26–27). It was quite an age range! The live auc-
tion was adjacent to the reception and followed immediately. 
Food and drinks were readily available throughout the evening. 
Auctioneers Greg Watkins-Colwell, John Moriarty, Frank Bur-
brink, Rich Glor, David Hillis, and Joe Mendelson, III did a mas-
terful job of keeping the evening fun and profitable for SSAR, 
raising over $8,000 for student activities. Students assisting the 
live auction were Krista Mougey (Texas Tech University), Me-
gan Smith (University of Mississippi), Catriona Hendry (George 
Washington University), John Phillips (University of Oklahoma), 
Elyse Freitas (University of Oklahoma), Kai Wang (University 

Fig. 17. Book-signing event. Bill Duellman signing copies of his new 
books, Herpetology at Kansas and Marsupial Frogs, for KU grad, Ra-
fael de Sá.
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Fig. 18. Philip Taylor sits before posters honoring two KU herp icons, 
Henry Fitch and Phil’s grandfather, Edward Taylor.
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Fig. 19. Alice Fitch Echelle signs the chapter about her father, Henry 
Fitch, in Duellman’s new book, Herpetology at Kansas, for Dale Hoyt.
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of Oklahoma), and Stuart Neilsen (University of Mississippi). 
They worked hard before, during, and after the auction! Bill 
Duellman’s machete was the highest priced item of the evening 
and a large audience was maintained late into the evening (Figs. 
28–31).

Vinny Farallo (co-Chair Student Travel Awards Committee) 
oversaw the silent auction again. Recipients of the $500 SSAR 
Student Travel Awards took turns to work the silent auction table 
for 2–3 hrs throughout the course of the meetings. The Silent 
Auction raised just over $1,000 for student activities.
 The winners of the Herp Quiz were announced by Jesse 
Grismer during the live auction. They were Joseph Chase, Mike 
Gründler, Eli Haines-Eitzen, Justin Lee, and Erik Wild. They each 
received a cash prize, and, later, a beautiful glass etching pro-
duced by the multi-talented Ronn Altig (Fig. 32). Many will recall 
the wine glasses that Ronn fashioned for the banquet at our 50th 
anniversary meeting in 2007. The meeting wrapped up on the 
evening of August 2nd, with a picnic held on the roof of the seven-
story-tall Oread Hotel on the KU campus, the highest point in the 
entire county (Figs. 33–36).

Board and Business Meeting Summaries

SSAR Board Meeting
Society President Aaron Bauer called the Board Meeting to 

order at 0902 h on July 30th, 2015 in the Kansas Union, Univer-
sity of Kansas, Lawrence, Kansas. In attendance were the follow-
ing members of the Board of Directors, Editors, and Committee 

Fig. 20. Brochure for the SSAR reception honoring several distin-
guished senior herpetologists: Bayard Brattstrom, Bill Duellman, 
Itzchak Gilboa, Vic Hutchison, Al Leviton, and David Wake. The bro-
chure had bios and portraits of the honorees.

Fig. 21. Bayard Brattstrom talking with Sophie Liu, Sean McHugh, 
Brian Worthington, and Joey Chase, all members of the Cornell Her-
petological Society which had its reunion at the KU meeting.
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The first Victor Hutchison Best Student Poster Awards were present-
ed at the KU meeting.
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Fig. 22. Al Leviton, another honored senior herpetologist, is accom-
panied by his frequent co-author, Michele Aldrich. They are flanked 
by Rafe Brown, at left, and his and Leviton’s Filipino collaborator, 
Arvin Diesmos.
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Chairs: Kraig Adler (Editor, Contributions to Herpetology, and 
chair, Long-Range Planning Committee), Bob Aldridge (Past-
President), Robin Andrews (Board Member, Reg. 2018), Paul 
Bartelt (co-Editor Journal of Herpetology), Breck Bartholomew 
(Publications Secretary), Aaron Bauer (President; Editor, Fac-
simile Reprints in Herpetology), Rafe Brown (Chair, Seibert Award 
Committee; Local Meeting co-Chair, 2015), Alison Cree (Board 
Member, non-US 2016), Raul Diaz (Member, Website Subcom-
mittee), Tiffany Doan (co-Editor Journal of Herpetology), Rich-
ard Durtsche (Coordinator, Symposium Committee), Vincent 
Farallo (co-chair, Student Travel Award Committee; Member, 
Website Subcommittee), Rich Glor (Local Meeting co-Chair, 
2015), Robert Hansen (Editor, Herpetological Review), Lisa Haz-
ard (Board Member, Reg. 2016), Michelle Koo (Member, Website 
Subcommittee), Kim Lovich (Board Member, Conserv. 2018), 
John Moriarty (Editor, Herpetological Circulars), Joe Mitchell 
(Editor, Herpetological Conservation), Ann Paterson (Treasurer), 
George Pisani (Trustee), Marion Preest (Secretary), Al Savitzky 
(SSAR Representative to AIBS and BioOne), Rick Shine (Presi-
dent-Elect), Lynnette Sievert (Chair, Kennedy Student Award 
Committee), Carol Spencer (Chair, Website Subcommittee), and 
Greg Watkins-Colwell (Board Member, Reg, 2016; Organizer, 
SSAR/HL Live Auction). Additional society members present 

included David Auth, Vic Hutchison, Roy McDiarmid, Dave 
McLeod, and Joe Mendelson III. 

Introductions were made and minutes of the 2014 Board of 
Directors Meeting (Chattanooga, Tennessee) were approved. 
President Aaron Bauer then called for a round of applause for 
Local Meeting Committee co-Chairs, Rafe Brown and Rich Glor, 
in appreciation of their hard work and finally reaching the open-
ing day of the 2015 KU meeting.

Officers’ Reports
President Bauer reported that the Board approved funding of 

half (~ $2,000) of the Alan Alda Workshop for the KU meeting. 
PARC will cover the remaining half. Sixteen slots will be avail-
able at the workshop, half of which will be for SSAR members. In 
November 2014, President Bauer signed a joint letter to Director 
Ashe (US Fish and Wildlife Service) requesting urgent action to 
prevent introduction of Batrachochytrium salamandrivorans, 
which poses a severe threat to native amphibians in the USA and 
neighboring countries.

In July 2015, President Bauer welcomed the arrival of the new 
SSAR website and thanked the committee (Raul Diaz, Vincent 
Farallo, Michelle Koo, and Carol Spencer) for their outstanding 
work. He made the following appointments:

Fig. 26. The student social featured plentiful food and drink.

PH
O

TO
 B

Y 
R.

 W
. H

A
N

SE
N

Fig. 24. KU herp alumni and faculty on the steps of the museum. A 
special banquet for this group was held in the Panorama Room of the 
museum on July 31st.
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Fig. 25. Christine O’Connell (on right, Alan Alda Center for Commu-
nicating Science) speaking with Emily Grabowski and Linda Weir at 
the conclusion of PARC’s “Distilling your Message” workshop.
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Fig. 27. Student Social. From left, Justin Lee and Eli Haines-Eitzen, 
2015 SSAR pre-baccalaureate students and winners of the team prize 
in the Herp Quiz.
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Fig. 28. Stuart Nielsen (apparently!) with carved mask he won at the 
live auction.
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Fig. 29. Dave Hillis at the Live Auction demonstrating the fine points 
for use of Bill Duellman’s machete, the top prize at the auction.
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Fig. 30. Eric Hileman placing his bid at the Live Auction.
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Fig. 31. John Moriarty, one of several auctioneers, in action at the Live 
Auction.
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Fig. 32. Stoppered glass museum jars were etched by Ronald Altig 
and presented to all Herp Quiz winners.
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•   Greg Watkins-Colwell, to chair the SSAR Membership Commit-
tee; 

•   Jeremy Feinberg, to chair the Student Participation Commit-
tee.

In December, Aaron wrote to Vic Hutchison to announce that 
the Board unanimously and enthusiastically voted to change the 
name of the “SSAR Student Poster Awards” to the “Victor Hutchi-
son Student Poster Awards.” (Vic served as SSAR President in 
1999.) 

Treasurer Ann Paterson reported that SSAR had a mixed fi-
nancial year in 2014. Most expenses were close to predictions 
and our investments did well. However, membership income is a 
bit lower this year and publication income has decreased again. 
She reported that we have made some substantial changes to our 
accounting procedures and investment management this year. 
While this means that some numbers are estimates, she hopes 
that these changes will simplify reporting in the future. We un-
derspent our budget this year by $53,946. This was largely a re-
sult of lower expenses because income was also down. 

Ann noted that we have transitioned to a new accountant, 
Beverly Powell. We have moved our investments from Fidel-
ity Investments to the Truman Heartland Community Founda-
tion (TCFH). This means that our investments are now being 

managed by experienced investment managers. Additionally, 
it now requires a more complex process to withdraw funds (in-
creasing security). This change allowed us to set up investment 
accounts that match our specific Restricted and Non-Restrict-
ed funds, meaning that we can invest each one using the most 
appropriate strategy. It also affects the way that money will be 
moved out of the funds when awards or other withdrawals are 
made. This transfer brought our book and market value to be the 
same at the point of transfer. Most nonprofits currently record 
and report their investments at market value and this is the pro-
tocol used by THCF. Currently, these values are very close for our 
funds.

Ann also reported that our relationship with the Truman 
Heartland Community Foundation allows contributions to be 
made on the foundation website, www.thcf.org, for any funds 
housed there. Individuals can make a one-time donation or set 
up a recurring donation on a monthly, quarterly, or annual basis. 
SSAR now has an Amazon “Smile” account and it is possible to 
make small donations to the Society when shopping on Amazon.

The Treasurer now receives membership reports, deposit re-
ports, and profit-and-loss statements monthly from the Publica-
tions Secretary’s office. Ann hopes this will improve the account-
ing system. Although SSAR adopted a new credit card processing 

Fig. 33. Picnic atop the on-campus Oread Hotel. Bryan Stuart in fore-
ground (with sun glasses).
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Fig. 34. End of meeting picnic. Justine Hamilton, Stacey Walters, and 
Jennifer Schmitendorf (from left to right), members of the KU con-
ference-organizing team.
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Fig. 35. Picnic, from right to left, Steven Salinas and Lisa McBride 
(both from New Mexico Highlands University) and Vinnie Farallo 
speaking with Jillian Kay.
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Fig. 36. Picnic. From left, Al Savitzky, Marty Crump, and Robin An-
drews.
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system in 2015, Ann suggested we need to consider whether 
to stop accepting credit cards at auctions or adopting a newer, 
more expensive system. She also suggested that we need to con-
sider ways to increase oversight of SSAR finances.

Ann plans to overhaul the way that SSAR finances are report-
ed next year. She says that this will allow her to more rapidly gen-
erate information as needed, as well as more accurately reflect-
ing SSAR’s current expenses and income categories.

Secretary Marion Preest provided Officers, Editors, and Com-
mittee Chairs with minutes of the 2014 Board Meeting, summa-
rized the 2014 Annual Meeting for publication in Herpetological 
Review, and regularly updated the SSAR letterhead to reflect 
changes in personnel. She informed the Editors of Journal of 
Herpetology and Herpetological Review of these changes and 
provided various updates for Vinny Farallo (webmaster). Marion 
also wrote letters to student winners of various awards and pre-
pared announcements for publication in Herpetological Review. 
She compiled the 2015 Annual Report, prepared agendas for the 
Board and Business meetings for the 2015 Annual Meeting, and 
was again involved in organizing a reception for student mem-
bers of SSAR to be held at the Annual Meeting. Marion called for 
votes from the Board on various issues, e.g., SSAR Presidential 
Awards, symposium proposals, etc. She circulated documents 
that needed to be signed by members of the Board, e.g., Con-
flict of Interest, and dealt with many emails and phone calls from 
SSAR members and the general public.

Breck Bartholomew (Publications Secretary) reported that 
he submitted his resignation as Publications Secretary earlier in 
2015. He has given SSAR through 2016 to find a replacement or to 
decide what to do with the publications. He will also be closing 
ZenScientist.com by September 30, 2016. This gives the society 
plenty of time to fill the multiple duties he has been perform-
ing. Breck informed the Board that, in his view, our publications 
series have become a liability and in their present form are no 
longer viable for the society. With the amount of information 
available on the internet, most people feel printed literature is 
burdensome and difficult to work with. Few people are buying 
books, and in many cases they simply do not want books, even 
if they are given to them. People do seem to have an increased 
desire for pdfs of books. For people who are not at institutions, 
there are many websites, forums, groups, etc., where people 
can obtain most books and journal articles for free. Unless do-
nations, authors, or advertisements are paying for books to be 
published, there seems little possibility for hard-copy publishing 
to remain a viable option for the society. Breck recommends that 
we consider discontinuing some series and limiting the print 
runs of books that are published. Perhaps a print-on-demand 
type printing should be considered. The quality of print-on-
demand tends to be poor, but perhaps there are higher quality 
options available.

According to Breck, another option might be for the soci-
ety to start publishing books of general interest with the goal of 
distributing these through large distributors. This type of series 
might also help recruit members. Large publishers regularly 
publish books on amphibians and reptiles for the general public. 

Breck’s goal over the remainder of his term as Publications 
Secretary is to liquidate as many books as possible. After the KU 
meeting he will contact remainder dealers to try to sell off several 
titles. SSAR does have several books that remainder dealers are 
not interested in. 

In addition to books, Breck has the overruns of Journal of 
Herpetology and Herpetological Review. He has been reducing 

the numbers held to ten copies once the journal issue is two 
years old. Most of the overrun copies are mailed to late subscrib-
ers or to replace lost or damaged copies. 

Breck suggests SSAR consider having Allen Press handle back 
issues of the journals, as they used to do. There are fees associ-
ated with this service. Allen Press will charge a storage fee, a fee 
for each journal sent, and even to destroy older journals. Allen 
Press will need very specific instructions in terms of what to dis-
pose of. This will help reduce storage costs. 

Page charges are currently the responsibility of the Publi-
cations Secretary’s office. The Publications Office has been as-
sisting Herpetological Review by billing for advertisements and 
mailing out pdf copies of articles to member authors. The office 
has also been maintaining the Herpetological Review index in 
Endnote and uploading pdfs of Herpetological Review to ZenSci-
entist.com for SSAR member access. Breck suggests these duties 
(with the exception of maintenance of the EndNote Index) may 
be able to be moved to the Treasurer’s office.

Breck indicates that, with ZenScientist.com closing, he does 
not know if online access to Herpetological Review can continue. 
It could be added to the SSAR website, but then someone would 
have to be in charge of membership. If it is online, it might be 
something the Treasurer could oversee, but Breck recommends 
they receive a budget for a part-time employee. Both the Journal 
of Herpetology page charges and the Herpetological Review du-
ties currently have a budget for an employee.

The donated libraries that SSAR has received take up al-
most as much space as the publications inventory. Donations 
are much more difficult to process and sell, since each item is 
unique. Selling these donated libraries is time consuming. It 
might be possible to sell parts of them through an auction house. 
Breck thinks it is too time consuming to expect them to be sold 
on a volunteer basis, although it may be possible to offer them 
on eBay, if the person listing them is paid. That leaves the prob-
lem of what to do with items that do not sell.

George Pisani reported that he again filed SSAR’s annual cor-
porate report with the Office of the Kansas Secretary of State.

Editors’ Reports
Co-Editors of Catalogue of American Amphibians and Rep-

tiles, Chris Bell and Travis LaDuc, reported that two new CAAR 
accounts will have been published (open access at www.SSAR-
CAAR.com) by the time the Lawrence meeting begins. Five ad-
ditional accounts are in various stages of review. Chris and Travis 
continue to field inquiries for new accounts: one generic ac-
count and 16 species accounts have been claimed. They encour-
age potential authors to not only look at those species for which 
no accounts exist, but also at many of the published accounts: 
over half of all existing accounts are 25+ years old.

The co-editors assumed all of the editorial responsibilities in 
an effort to maintain the high standards of the series. They con-
servatively estimate that 80% of the citations they review require 
editorial changes. Many of these problem citations are for papers 
that were published in Latin American titles and journals. Chris 
and Travis continue to invest a large amount of time in acquir-
ing and/or indexing significant holdings of published, but un-
indexed herpetological material. As a result, for some accounts 
under review they have found an additional 30 citations, helping 
to ensure that these accounts will be the authoritative reference 
for a given taxon. Chris and Travis thank the authors of the sub-
mitted accounts for their patience as they continue to refine their 
editorial process and incrementally add to their list of citations. 
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Kraig Adler (Editor, Contributions to Herpetology) reported 
that the revised and expanded version of Contributions to the 
History of Herpetology, vol. 1 was published in 2014. The original 
volume was distributed at the First World Congress of Herpetol-
ogy in 1989 but has been out of print since 2000. The reprint is 
heavily annotated and includes six portraits that were missing in 
volumes 1–3, as well as corrections to all three volumes. There 
are also 96 new plates (mostly in color), with substantial cap-
tions.

Herpetology at Kansas: A Centennial History, by William E. 
Duellman, a detailed history of one of the most distinguished 
herpetological research and graduate education programs, was 
published in July 2015 and will be available at the KU meeting.

A grant from the Seidell Program at the Smithsonian was ob-
tained to cover the translation of Salamanders of Japan, by Ikio 
Sato. SSAR will cover the formatting, printing, and binding costs 
and publication is expected in 2016. In various stages of prepa-
ration in this series are A Guide to the Snakes of the Philippines 
by Rafe Brown, Alan Leviton, Maren Gaulke, and Arvin Diesmos; 
Field Guide to Amphibians and Reptiles of the West Indies by S. 
Blair Hedges; and Lizards of Southern Africa, edited by William R. 
Branch and Aaron Bauer.

Aaron Bauer (Editor, Facsimile Reprints in Herpetology) notes 
that activity in 2015 continues to be associated with progress on 
the production of The Collected Herpetological Works of Giorgio 
Jan, with an introduction, annotated bibliography, and extensive 
systematic comments by Roy McDiarmid and Jay Savage. Ma-
terial was received, edited, and initial layout was completed by 
late 2014. Authors’ revisions, however, continued until early 2015 
and editing of the completed new text is being finished now. The 
Iconographie was scanned by a commercial firm in San Francis-
co identified by the California Academy of Sciences, which has 
kindly provided partial funding for the scanning costs. However, 
extensive post-scanning modifications are still required. Origi-
nal estimates of publication in 2014 have been revised to the last 
quarter of 2015. 

Cantor’s Zoology of Chusan (1842) and his General Features of 
Chusan (1842), together comprising 70 text pages and 11 leaves 
of color plates, represent an early treatment of the herpetofauna 
and other natural history of Zhoushan, Zeijiang Province, China, 
will be prepared as a facsimile give-away for the next World Con-
gress of Herpetology, to be held in nearby Hangzhou, China in 
2016. It is planned to print the book in China to avoid shipping 
costs and customs issues.

Aaron reports that work on The Collected Herpetological 
Works of J. V. Barboza du Bocage (1823–1907) and The Herpeto-
logical Contributions of John Edward Gray is still underway.

John Moriarty (Editor, Herpetological Circulars) reported that 
Herpetological Circulars 42 (Herpetological Collecting and Col-
lections Management, 3rd Edition by John Simmons) was pub-
lished in June 2015. There are no new circulars planned for later 
in 2015; however, John would like to convert several recent cir-
culars to e-books.

Joe Mitchell, Editor of Herpetological Conservation, reported 
that, despite placing an ad in Herpetological Review requesting 
proposals for the Herpetological Conservation series, there have 
been no viable proposals since Urban Herpetology was published 
in 2008. Joe suggests that the Board should decide whether or not 
to cancel this series. The Board indicated a strong desire that the 
series not disappear, as it sends an important message about the 
Society’s commitment to conservation. The Board indicated that 
publication does not need to be an annual event, and urged Joe 

to continue to think of possibilities for this series, including con-
tacting colleagues at PARC.

Robert Hansen, editor of Herpetological Review, reported 
that Volume 45 consisted of 752 pages (a nearly 19% increase 
since the new format was adopted in 2011, and a far cry from 
when he took over as Editor in 1991). Personnel changes include 
the resignations of David Steen and Kyle Miller Hesed and the 
addition of Robert Mendyk, Chava Weitzman, and Travis Taggart. 
President Bauer indicated his intent to step down as book review 
editor for Herpetological Review and is looking for a replacement 
for this position.

Tiffany Doan and Paul Bartelt remain as co-Editors of Jour-
nal of Herpetology. Erin Muths and Gad Perry, as outgoing co-
editors, continue to handle papers submitted in 2013 and before. 
The Associate Editor (AE) roster at the end of 2014 contained 22 
continuing AEs: Neil Bernstein (US), Phil Bishop (New Zealand), 
Xavier Bonnet (France), Rafe Brown (US), Russell Burke (US), 
David Chapple (Australia), Steve Corn (US), Jennifer Gillette 
(New Zealand), Evan Grant (US), Brian Greene (US), James Har-
ris (Portugal), Hinrich Kaiser (US), Nancy Karraker (US), Edgar 
Lehr (US), Marc Mazerolle (Canada), Frank Mazzotti (US), Rocky 
Parker (US), John Rowe (US), Christopher Salice (US), Stephen 
Tilley (US), James Watling (US), and Eric Wild (Brazil); all four 
Editors also function as AEs. R. Graham Reynolds (US) and Reid 
Tingley (Australia) came on as new AEs during 2014 and the first 
half of 2015. During the first half of 2015, Glenn Shea (Australia) 
resigned. Andrew Durso (US) served as a guest AE for a special 
section on detectability. Paul Andreadis remains the Index Edi-
tor for the journal. The Editorial Board gained one new member 
during the first half of 2015, Brian Sullivan. Brian Crother, David 
Cundall, William Dunson, David Green, Diana Hews, Joe Men-
delson, III, James Petranka, Rick Shine, Gregory Watkins-Colwell, 
John Wiens, and Dawn Wilson remain from the past Board.

The addition of two new AEs has replenished the AE pool 
from the losses encountered during 2013. Tiffany and Paul are 
still looking to add one or two more AEs, especially those versed 
in squamate ecology, for which they receive a large number of 
manuscripts. They are especially interested in expanding repre-
sentation from Brazil, a country that contributes many manu-
scripts each year, and from Asia or Africa, which are not repre-
sented.

A source of concern to Tiffany and Paul is the fact that over-
all submissions to Journal of Herpetology declined again in 2014. 
Submissions for 2015 (110 as of the end of May), however, are 
higher than the number submitted during the same period in 
2014. The amount of time needed to reach initial decisions de-
creased in 2014, but the days from receipt to final decision re-
mained high. Part of this can be attributed to reviewers not re-
sponding in a timely fashion. The wait between acceptance of a 
paper and publication averages 9-13 months. However, thanks 
to “Online First,” readers have access to a near-final version al-
most as soon as a paper is accepted. 

During 2014, the journal received submissions from 23 coun-
tries, which is lower than all of the years from 2009–2013, which 
had 33–48 countries represented. Tiffany and Paul believe this 
primarily reflects the decrease in the number of manuscripts. 
The leading countries from which manuscripts originate remain 
the USA (77) and Brazil (20), ranks both countries have held 
since data became available in 2006. During 2014, 67 amphibian 
and 114 reptile manuscripts were submitted (this was the first 
full year for which amphibian versus reptile submissions were 
tracked).
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Over the past few years Tiffany and Paul have implemented a 
number of new features:

1.  A new Aims & Scope for the Journal, in consultation with 
several Society members. It now appears on the journalof-
herpetology.org and the ssarherps.org websites.

2.  A twitter account for the Journal, @JofHerp, which has over 
300 followers at this writing. 

3.  Optional second-language abstracts (started for all lan-
guages in 2011), which are becoming more common. 

4.  Invited Long-term Perspectives (started in 2011)
5.  Inclusion on the back cover of each issue (starting in 2012) 

of a world map indicating countries from which published 
papers are included. 

6.  Full-color, no-cost for graphics (option added 2013). 
7.  No page charges for SSAR members (starting in 2013). 
8.  Online-early appearance of accepted articles (starting in 

2013) at journal website, Online First. 
9.  Associate Editor Lunch at SSAR annual meetings. 

Standing Committee Chair Reports
The following SSAR members continued their service on the 

Conservation Committee in 2014–2015: Ross Alford, Nicole An-
geli, April Barreca, John Jensen, Nancy Karraker, Karen Lips, Joe 
Mendelson, III, Gad Perry, Stephen Richter, Betsie Rothermel 
(Chair), and Susan Walls. During the past year, the Conservation 
Committee advocated for emergency measures to prevent intro-
duction of a newly discovered chytrid fungus (Batrachochytrium 
salamandrivorans, or Bsal) responsible for die-offs of salaman-
ders in Europe. Following publication in Fall 2014 of studies dem-
onstrating the virulence of Bsal to North American salamanders, 
the Committee coordinated submission of a joint letter from 
four major herpetological societies (SSAR, ASIH, HL, and Cana-
dian Herpetological Society) to U.S. Fish & Wildlife Service urg-
ing them to use their authority under the Lacey Act to suspend 
imports of salamanders and also to develop pathogen screening 
and certification programs to provide more comprehensive pro-
tection against introduction of amphibian pathogens. Unfortu-
nately, the U.S. Fish & Wildlife Service has not taken any action 
to date. The other main focus was on a renewed effort to end the 
few remaining rattlesnake roundups in Alabama, Georgia, Okla-
homa, and Texas. Joe Mendelson, III remarked that he had con-
tacted some prominent companies listed as sponsors of some of 
these events. Their “sponsorship” apparently was (unwelcome) 
news to them. Joe suggested that SSAR consider writing letters 
to companies when their names are attached to such events. In 
the year ahead, the Committee is planning to engage with the 
zoo community and other herpetological societies in a broader 
push to convince the promoters and organizers to change the 
focus of remaining roundup events to be wildlife-friendly. Betsie 
Rothermel announced her decision to step down as chair and 
Joe offered to assume this position. President Bauer immediately 
accepted Joe’s offer!

Joe Beatty, Chair of the Dean Metter Award Committee, re-
ceived eight proposals for the Dean E. Metter Memorial Award. 
This year’s winner is Carmen Harjoe, a Ph.D. student in the De-
partment of Integrative Biology at Oregon State University. Her 
dissertation research deals with the status of populations of West-
ern Toads (Anaxyrus boreas) in southeastern Alaska. Carmen is 
interested in determining if southeastern Alaskan populations of 
the toads are stable or declining. She will do this by determining 
toad site occupancy and abundance at localities where the toads 
are found and also whether the toads are infected with disease(s).

The 23rd annual Seibert Awards Competition (Rafe Brown, 
Chair) was run at the 57th Annual Meeting of SSAR in Chattanoo-
ga. There were 29 eligible presentations. The Seibert Award win-
ners for 2014 were: Systematics/Evolution: Elyse Freitas (Villa-
nova University), “Molecular phylogenetics and patterns of limb 
loss in the genus Scelotes.” Ecology: Chris Thawley (PennState 
University), “The cost and benefits of adaptation: a case study 
using native fence lizards and invasive fire ants.” Conservation: 
Drew Davis (University of South Dakota), “Effects of agricultural 
tile drainage on amphibians in eastern South Dakota.” Physiol-
ogy/Morphology: Patrick Moldowan (Laurentian University), 
“Turtles with teeth: tomiodont morphology and functional sig-
nificance in the painted turtle (Chrysemys picta). All winners re-
ceived a check for US $200 and a book from CRC Press. 

Honorable mentions were: Systematics/Evolution: Rachel 
Skinner (Villanova University), “Phylogenetic relationships 
of South African geckos in Pachydactylus geitje species com-
plex (Squamata: Gekkonidae).” Ecology: (A) Meagan Thomas 
(Eastern Illinois University), “Quantifying dietary overlap in a 
community of invertebrate feeding snakes;” and a special un-
dergraduate honorable mention (B) Mark Herr (James Cook 
University), “Stressed snakes strike first: hormone levels and 
defensive behavior in free-ranging cottonmouths.” Conserva-
tion: Brian Crawford (University of Georgia), “Does pride work? 
Evaluating an NGO’s integrative model for promoting com-
munity conservation behavior.” Physiology/Morphology: Mat-
thew Dickson (California State University, Northridge), “Rapidly 
adapting to the neighborhood: physiological responses of Medi-
terranean house geckos to their introduced climates.”

The members of the Herpetological Education Committee 
(HEC) this year were Craig Guyer (Chair), Scott Boback, Dora Pi-
nou, Lynne Haugen, and Al Richmond. The biggest HEC project 
continued to be the Meritorious Teaching Award in Herpetology 
(MTAH), sponsored by SSAR, HL, and ASIH.

At the request of President Bauer, the committee also re-
viewed criteria for presentation of the pre-baccalaureate travel 
awards. The HEC revised the rules to restrict awards to students 
in grades 9–12 with an interest in herpetology. Applications will 
consist of a letter of interest written by the student indicating 
why they want to attend a herpetology conference and what 
their herpetological interests are, a letter of support from a 
teacher, and a letter from a parent or guardian indicating will-
ingness to provide transportation and serve as chaperone for the 
student during the conference. The HEC then will review these 
materials and provide awards based upon overall strength of the 
application. Only applications received by April 30 of the year of 
the meeting will be evaluated. Applicants will be judged on fi-
nancial need and academic maturity. There was some discussion 
of building an endowment to support this program once we have 
appropriate guidelines and an application process in place.

The HEC has instituted a system in which committee mem-
bers have defined terms, during which each member eventually 
becomes chair and then cycles off the committee. This proce-
dure is being implemented to provide greater institutional mem-
ory. Under this system, Scott Boback will become chair for 2016 
and Craig Guyer will cycle off the committee. 

The winning paper for the 2014 Kennedy Award (Lynnette 
Sievert, Committee Chair) is “The Relationships between Para-
site Intensity, Locomotor Performance, and Body Condition in 
Adult Toads (Rhinella icterica) from the Wild” by Eduardo H. 
Moretti et al., Journal of Herpetology 48:277–283. Eduardo will 
receive a check for $200 or $400 in SSAR publications.
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Kraig Adler, Chair of the Long-Range Planning Committee 
(LRPC), reported that neither Past-President Aldridge nor cur-
rent President Bauer has referred any items to the LRPC for dis-
cussion this past year, and the LRPC did not meet in 2014. How-
ever, an open meeting of the LRPC has been scheduled for the 
KU meeting.

The current LRPC has been active since September 2010. The 
Committee has accomplished a great deal over these last four 
years, but Kraig thinks it is time for a new committee to take a 
fresh look at SSAR: evaluate the changes that have been put in 
place since 2010 and consider new ideas to better secure our fu-
ture as a vibrant, member-led and -oriented scientific organiza-
tion that continues to be a pace-setter among the world’s herpe-
tological societies. 

Kraig remarked that it was the LRPC (in 2011) that recom-
mended SSAR to consider returning to holding occasional meet-
ings on university campuses. The Board approved this recom-
mendation and the LRPC followed through by endorsing a plan 
to hold the 2015 meeting at KU. We invited PARC to be our major 
partner this year. This is the first time that PARC has held a na-
tion-wide meeting of its otherwise regional organizations. SSAR 
is very pleased that they have joined with us and we look forward 
to much cross-fertilization of interests and ideas by bringing 
SSAR and PARC together at KU. 

The JMIH meetings remain SSAR’s default arrangement for 
annual meetings and this is our main mode of operation for an-
nual meetings. However, every 3–5 years (i.e., once during the ca-
reer of most students) SSAR may choose to hold a different kind 
of meeting where students can interact more intimately with 
herpetologists, including our seniors, and do so at low cost. The 
KU meeting is a test of this new approach and the LRPC asked for 
feedback about the KU meeting at its open meeting in Lawrence. 
President Bauer commented that he has invited the Presidents of 
ASIH and HL to visit him later this year to talk about issues facing 
all three societies, including membership and meetings.

In his report, Rafe Brown (co-Chair of the Local Committee 
for the 2015 meeting) presented a draft of the meeting schedule. 
The Membership Committee was inactive in 2014. Former co-
Chairs, Ann Paterson and Marina Gerson, suggest that the Com-
mittee needs clear objectives provided by society leadership and 
that the implementation of any recommendations be taken on 
by elected leaders. Ann has been in contact with the new Chair of 
this committee, Greg Watkins-Colwell. She will continue to com-
municate with him and include the members of the LRPC in the 
discussion. 

In 2014, memberships in SSAR totaled 1,862, which is 145 
fewer than in 2013. Regular memberships and student member-
ships continue as the two most important categories, numeri-
cally. Seventy-three percent of the 2014 members were continu-
ing their memberships from previous years; of the 27% new 
memberships, some of these may have been members in prior 
years. In all categories of membership combined, 1,643 were 
print memberships and 219 were for online access only. Student 
members showed greater demand for online memberships, than 
did Regular members. The 2014 memberships represented her-
petologists from 67 countries (up from 63 in 2013), but addresses 
from the United States made up 80% of all memberships. The 
next eight most-represented countries, ordered from the great-
est number of members were Canada, Australia, Brazil, United 
Kingdom, Germany, Japan, Mexico, and the Netherlands. There 
were fewer than ten members from each of the other 58 coun-
tries.

The Mentorship Committee consists of Kris Kaiser (Chair), 
Andrew Durso, Joe Mendelson III, and Marion Preest. At the 
Tennessee meeting, the Mentorship Program paired 17 stu-
dents from across the societies with mentors. Mentees in the 
program ranged from three pre-baccalaureate students to be-
ginning Ph.D. students, and came from all societies. Mentees 
were all previous attendees of the meetings. Follow-up surveys 
showed a general satisfaction with the program. Joe Mendel-
son, III indicated that the program this year (2015) was smaller 
than usual, but very successful (Fig. 37). The Committee is de-
bating whether to increase the size and scope of the program 
in the future. 

Robert Espinoza, Nominations Committee Chair, reported 
that no election was held in 2015 and thus the Nominations 
committee was inactive. Members are asked to pass on sugges-
tions of nominees for the 2016 election to the Chair. 

Resolutions were presented at the SSAR Business Meeting in 
Chattanooga in 2014, and these have been published in Herpe-
tological Review.

Josh Kapfer (Chair, Roger Conant Grants-in-Herpetology 
Committee) received 64 proposals. Most applications were in the 
“Laboratory Research” category. 

The winners each received $500 and they are:
Conservation.—Pamela Clarkson, Southeastern Louisi-

ana University, “Rehabilitation stress dynamics of incidentally 
caught Kemp’s Ridley Sea Turtles (Lepidochelys kempii).” Mad-
eline Cooper, Humboldt State University, “Examining invasive 
Bullfrog (Rana [Lithobates] catesbeiana) movement patterns on 
the Trinity River.” 

Education.—Valentine Kheng, Surya University (Indonesia), 
“HEAR: Hello Amphibians and Reptiles!!!”

The Andrew H. Price Field Research Grant-in-Herpetology.—
Samantha Rumschlag, Miami University, “Toads in Peril? As-
sessing the risk of American Toad populations to an emerging 
infectious disease, chytridiomycosis.” Hannes Schraft, San Di-
ego State University, “Infrared prey sensing in rattlesnakes (Cro-
talus spp.).” 

Laboratory Research.—Sean Harrington, San Diego State 
University, “Constructing the pitviper tree of life.” Alexander No-
varro, University of Maryland, “Will intraspecific variation buf-
fer the effects of climate change in lungless salamanders? Mea-
suring the effects of adult body size on the thermal physiology of 
Plethodon cinereus across an elevation gradient.” 

Fig. 37. Participants in the SSAR Mentor program.
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Travel.—Kyle Hovey, John Carroll University, “Alkaloid-based 
chemical defenses of the Strawberry Poison Frog Oophaga pum-
ilio: do variable defenses provide equal protection from micro-
bial pathogens? John Phillips, University of Tulsa, “Comparative 
genomics of eyes in spelerpine salamanders.” 

International.—Ivan Camilo Beltran Arevalo, University of 
Los Andes (Colombia), “Autoresistance to batrachotoxin (BTX) 
in Phyllobates bicolor: a molecular and physiological approach.” 
Saeed Hosseinian, Ferdowsi University of Mashhad (Iran), “Bioge-
ography and phylogenetics of the Paralaudakia caucasia species 
complex.” (Because of current restrictions on sending funds from 
the U.S. to Iran, and despite prolonged efforts, we regret that SSAR 
has been unable to provide Saeed Hosseinian with his award. He 
has been informed that SSAR will retain the funds and, if policies 
change, the Society will be pleased to send him his award).

Undergraduate Research.—Mark Herr, Penn State University, 
“Thermoregulation and predation trade-offs by gravid Timber 
Rattlesnakes, Crotalus horridus, at gestation sites.” 

Since Spring 2013, the Website Subcommittee has been com-
prised of Carol Spencer (Chair), Michelle Koo, Raul Diaz, Vincent 
Farallo, Joe Mendelson III, and Todd Pierson. Carol reports that 
in the first year, the committee accomplished the ambitious 
goal of publishing a completely new website and content man-
agement system (http://ssarherps.org/). This went live 28 July 
2014, in time for the SSAR/JMIH 2014 meeting. This completely 
revamped site benefits users as well as committee/ board mem-
bers and editors, who needed an easily editable site that can be 
updated often. 

Since the website went live, 32 blogs, news, events, and up-
dates have been provided to the Latest News and Homepage 
Slideshow. The Subcommittee has edited many pages since the 
launch, and allowed specific individuals (editors, committee 
chairs, all website committee members) access to edit parts of 
the WordPress site themselves, so they can change and update 
their specific pages of interest. They are still working on stream-
lining these processes and have created some tutorials and 
guidelines specific to these tasks (e.g., Blog Guidelines).

Google Analytics is compiling some interesting statistics 
now that we have our first year tracked. For example, from 28 
July 2014 to 14 Jun 2015, we have had ~41,000 sessions from new 
visitors to the site, viewing 2 pages per session, and ~16,000 vis-
its from returning visitors, viewing 2.4 pages per session. Visitors 
reached us via various searches on Google, including “SSAR,” 
“herpetology,” “herpetologist,” and “grants-in-herpetology” as 
the search terms that accounted for the most new sessions af-
ter unexplained search terms. The United States accounted for 
most users of the site, with Brazil, Canada, and United Kingdom 
the next three countries of origin for sessions. Peaks in usage 
occurred in July 2014 (when the site launched), and May 2015 
(probably because of the SSAR conference abstract deadline).

The Subcommittee implemented backup services for the 
website and its content. Much of this and the Google Analytics 
required a gmail account and so we needed to ‘re-initiate’ the 
previously dormant/lightly used ssarherps@gmail.com account. 
We are now regularly using this and checking it.

In 2015, the focus has been on implementing a completely 
new Common Names Database, which will have all the current 
updates from the taxonomic subcommittees from Brian Crother 
as of December 2014. 

Some features of the site include: simple searches, loose (par-
tial string searches) and fuzzy (close match) searches, searches 

by taxonomic group (e.g., snakes, turtles, etc.), and other ad-
vanced searches, such as clade, subtype, family, genus author-
ity or species authority searches, searches on alien species and 
many other features. The resulting data displayed include genus, 
species, subspecies (when applicable), English name, images 
(links to CalPhotos when available), major common type (e.g., 
snake, salamander), English subtype, Linnean order, genus au-
thority, species authority, and authority year. When you click on 
a row in the resulting database, you can view more information, 
such as taxon notes, authors and dates of the current taxon infor-
mation, and links to other sites for more information about each 
species, such as iNaturalist, CalPhotos, the Reptile Database or 
AmphibiaWeb. Users will be able to download the entire data-
base as a csv file. 

As the Website Subcommittee finishes the Common Names 
Database pages, they plan to move into the next phase of re-
sponsibilities, hopefully reducing the editing and work load on 
most members. Website updates are easy to do with the new 
WordPress site, but they still require regular amounts of time and 
energy by various committee members. George Pisani suggested 
that the Board and other members of the society should be the 
ones generating content for the website, not necessarily the al-
ready-hardworking members of the Subcommittee. 

Brian Crother (Chair) Standard English and Scientific Names 
Committee reported that Steven Tilley and David Wake stepped 
down last year and they have been replaced by Ron Bonnet and 
Elizabeth Jockusch. The professionals on the committee are 
thanked for their terrific work: Jeff Boundy, Frank T. Burbrink, 
Jonathan A. Campbell, Kevin de Quieroz, Darrel Frost, David 
Green, Richard Highton, John B. Iverson, Fred Kraus, Roy W. Mc-
Diarmid, Joseph R. Mendelson III, Peter A. Meylan, Alex Pyron, 
Tod W. Reeder, and Michael E. Seidel. 

No report was received from the Student Participation Com-
mittee this year. President Bauer will be in touch with the new 
Chair, Jeremy Feinberg, about reactivating this Committee. The 
Board expressed a desire to increase student involvement (includ-
ing pre-baccalaureate students) in the Committee. The names of 
several students were suggested and Aaron will pursue this.

The fourth annual SSAR Student Poster Awards (recently 
named the Victor Hutchison Student Poster Awards) were pre-
sented during the 57th Annual Meeting of SSAR in Chattanooga, 
Tennessee. We had 40 eligible posters. All awardees received a 
check for US $200 and a book from CRC Press. This was the first 
year the award was $200, double that in previous years. The win-
ners are:

Physiology & Morphology.—Krista Mougey, Texas Tech Uni-
versity, “Thermal ecology and locomotor performance of the 
critically endangered stout iguana Cyclura pinguis.” 

Conservation & Management.—Grant Connette, University 
of Missouri, “Historic timber harvest predicts abundance but 
not genetic diversity of a terrestrial salamander, Plethodon sher-
mani.” 

Ecology, Natural History, Distribution, & Behavior.—E. Alex-
ander Rohtla, Villanova University, “Advertisement calls of the 
thick-toed geckos (Reptilia: Gekkonidae: Pachydactylus).”

This year’s judges were Tiffany Doan (Chair, State College 
of Florida, Manatee-Sarasota), Marina Gerson (California State 
University, Stanislaus), Jon Davenport (University of Montana), 
Bruce Kingsbury (Indiana-Purdue University at Fort Wayne), 
Kristen Cecala (Sewanee-University of the South), Thomas Lozi-
to (University of Pittsburgh), and Frances Irish (Moravian Col-
lege).
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In 2014, Mike Jorgensen and Vincent Farallo continued as co-
chairs of the Student Travel Awards Committee. In 2014 the value 
of travel awards was increased from US $400 per award to $500. 
Fourteen applications were received for the 10 available awards 
of $500 to help fund student travel to the 2014 JMIH in Chat-
tanooga. The main role of the Student Travel Awards Commit-
tee is to accept applications for the award and coordinate with 
the awardees to supervise the silent auction table at the annual 
meeting; Vincent Farallo was able to attend the meeting to direct 
awardees and oversee the silent auction table. Students receiv-
ing awards helped supervise the silent auction table as has been 
done in previous years. There will be 12 awards of $500 available 
for the 2015 SSAR meeting in Lawrence, Kansas to help cover the 
increasing cost of travel. Details of the travel award are presented 
on the new SSAR website and are regularly updated to ensure 
students have current information. Finally, Mike Jorgensen is 
stepping down from the Student Travel Awards committee. Vin-
cent Farallo will continue as the chair of this committee. 

Coordinators’ Reports
Dan Noble, Election Officer, reported that 11 mail and 123 

electronic ballots were received for the 2014 election. The follow-
ing people were elected to their respective roles for 2015:

President-elect: Rick Shine
Treasurer: Ann Paterson
Secretary: Marion Preest
Board of Directors I (two people with highest votes): Robin 

Andrews and Emily Taylor
Board of Directors II: Kim Lovich
Board of Directors III: Tony Gamble
The Live Auction in 2014 was organized by Samantha Kahl, 

Greg Watkins-Colwell, Kirsten Nicholson, and Meredith Ma-
honey. This year Kirsten and Meredith stepped down from the 
committee at the completion of the live auction, having served 
for many years. 

Greg reported that in 2014 the SSAR and HL Live Auction re-
turned to the “normal” operation of generating funds to be split 
between SSAR and HL. Efforts were made to include as many 
different auctioneers (with different auctioning styles) as pos-
sible. Humor and “unique” items were also part of the night’s 
festivities adding to the levity. The auction maintained a large 
audience late into the evening. Auctioneers for 2014 were Sara 
Ruane, Travis Hagey, and Sean Graham. Students assisting the 
live auction were Krista Mougey, Catriona Hendry, Elyse Freitas, 
Arianna Kuhn, and Rachel Skinner. Additional help was provided 
by Nathali Aall and Ross Maynard.

The Live Auction made $6,808. Expenses associated with 
the Live Auction continue to take a sizeable cut from the funds 
raised. The total profit following expenses was $4,855, which was 
split evenly with HL resulting in $2,428 to help fund SSAR stu-
dent travel awards. The Board talked about the importance of 
members understanding “the point of the auction,” i.e., to sup-
port students.

Greg confirms that he will step down from the Chair of the 
Auction Committee following the Live Auction at the 2015 SSAR 
meeting in Lawrence, Kansas. Samantha Kahl and Sean Graham 
will assume that role. 

Al Savitzky, Representative to AIBS and BioOne, reported that 
as of this year, BioOne has published 1.1 million pages and has 
returned $32 million to its member publishers. The funds are re-
turned in the form of both royalties and profit-sharing, and are 
based on an algorithm that reflects relative use of the journal 

within the collection. BioOne has merged its two collections 
(formerly known as BioOne.1 and BioOne.2) into a single collec-
tion for the purpose of sales (now known as BioOne Complete), 
and future sales will be only for the full collection. However, the 
two collections remain internally distinct, to protect the finan-
cial returns to the individual publishers.

Al described three presentations at this year’s Publishers & 
Partners Meeting that may be of particular interest to our soci-
ety members. First, an update was provided on BioOne’s new 
journal Elementa: Science of the Anthropocene. This open-access 
journal continues to seek new manuscripts, and society mem-
bers are encouraged to visit their website (https://www.elemen-
tascience.org/) to consider whether Elementa would be an ap-
propriate outlet for their publications on human impacts on 
fauna or habitats.

Second, Amy Brand of Digital Science gave a presentation 
entitled “Beyond Authorship: An Introduction to the Credit Tax-
onomy.” The presentation dealt with the increasing complexities 
of authorship and credit for scientific publications, including the 
issues of “coercion authorship” and “honorary authorship.” She 
noted that a Committee on Publication Ethics (COPE) has been 
established in the UK, and other organizations are considering 
the implications of modern trends in authorship and credit.

Finally, Kathleen Erickson discussed the new joint editorial 
office for the American Ornithological Union and the Cooper Or-
nithological Society. Having failed to fully merge the several or-
nithological societies headquartered in North America, the AOU 
and COS did succeed in merging their editorial offices. Kathleen, 
who serves as Managing Editor for both societies’ journals, dis-
cussed their joint publication office in detail. The goals, among 
other things, were to effect savings in publication costs and also 
to protect print publication for as long as possible. The two so-
cieties maintain separate Editors-in-Chief and Associate Editors, 
but they share a Managing Editor and her office, with both soci-
eties contributing equally to the costs of that office. Great care 
went into establishing the joint editorial office, which is overseen 
by a Joint Advisory Committee (for editorial policy) and a Joint 
Management Committee (for financial oversight). Many benefits 
have emerged from this relationship, including the online publi-
cation of a joint newsletter which is read by >10,000 people. This 
may be an appropriate model for collaboration among several of 
the herpetological and ichthyological societies. These and other 
presentations from the 2015 Publishers & Partners Meeting can 
be viewed at http://www.bioone.org/page/about/presentations.

Al reported that this year, AIBS has been re-examining its 
structure and reconsidering its core mission. Key to that mis-
sion will be a continuing commitment to the AIBS Public Policy 
Office, which provides direct communication between our so-
cieties and legislators and other lawmakers. AIBS continues to 
provide direct access to legislators on behalf of its professional 
society constituents. Society members are encouraged to con-
sider signing up with the AIBS Legislative Action Center (LAC; 
http://policy.aibs.org/), which provides immediate alerts re-
garding relevant legislation and simplifies contacting individual 
legislators to express an opinion on those issues, many of which 
are related to conservation or the federal funding of science. This 
year the Public Policy Office was heavily involved in efforts to 
ensure re-authorization of the America COMPETES Act, which 
included funding for NSF.

This year two symposium proposals were submitted to 
Symposium Coordinator, Dick Durtsche, for SSAR sponsorship 
at the 2016 JMIH meeting in New Orleans. The first proposal 
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entitled “Eco-Evolutionary Dynamics Across Taxa: Fishes, Am-
phibians and Reptiles” was submitted by David M. Green and 
Andrew Hendry. This symposium will focus on evolutionary 
changes that can occur through varied ecological processes 
influencing phenotypic changes in natural populations. The 
second proposal entitled “Digital Herp Information and Com-
munication” was submitted by Peter Uetz as the symposium 
organizer. This proposal was submitted as either a symposium 
or a workshop depending on how much hands-on activities the 
speakers wanted to offer. It identifies the importance of digi-
tal information as a currency in science from data collection 
to publication, and communications not only among scientists 
but also to the general public through social media or on-line 
publications. Both proposals were sent out for external review 
and the proposals and reviews were given to the Board for their 
consideration. The Board voted to support the first proposal 
above, but not the second in its current form. The Board rec-
ognized the potential importance of the second proposal and 
recommended that the organizer reach out to HL and ASIH for 
“buy in” and encouraged him to think about developing the 
ideas as a workshop for 2017. 

New Business
The Board reviewed the JMIH 10-year, renewable memoran-

dum of understanding (MOU). The version of the MOU submit-
ted to the Board was ambiguous with respect to the “opt-out” 
clause (allowing SSAR to occasionally hold independent meet-
ings with sufficient advanced notice) found in the previous ver-
sion signed by SSAR. Once this ambiguity is rectified, the Board 
authorized President Bauer to sign it on behalf of the society. 
Future JMIH meetings are to be held in New Orleans (2016) and 
Austin (2017). A location for 2018 is yet to be determined. Cleve-
land (Ohio), Providence (Rhode Island), and Duluth (Minnesota) 
are being discussed. The Board was reminded of the World Con-
gress of Herpetology (WCH) to be held in China in 2016. SSAR 
will have a presence at the meeting, but because it is not in North 
America, it will not substitute for JMIH.

The Board discussed restrictions on eligibility for Roger 
Conant Grants-in-Herpetology in light of difficulties encoun-
tered this year sending funds to an awardee in Iran. The Board 
decided that the wording of the announcement for these awards 
should be changed to indicate that we cannot send funds to 
international applicants hailing from countries to which mon-
etary transfers are prohibited by the US government. The Board 
regrets having to make such a decision. The Andrew H. Price 
Field Research Grant-in-Herpetology will be renamed the Roger 
Conant Field Research Grant-in-Herpetology.

SSAR received a request from WCH to join in developing a 
Global Communication Network for Herpetologists. After some 
discussion it was determined that this was not necessary as 
many SSAR members are active in the WCH organization; how-
ever, it would be useful to provide WCH with the name of some-
one active on the SSAR website. Carol Spencer (Chair, Website 
Subcommittee) will recommend someone to President Bauer.

Discussion then turned to the issue of open access require-
ments increasingly faced by authors. For example, researchers 
in Canada who obtain funding from the Natural Sciences and 
Engineering Research Council are required to publish their work 
only in peer-reviewed journals that are freely accessible (i.e., 
open access) within 12 months of publication. In the USA, the 
National Institutes of Health, but not (yet) the National Science 
Foundation have a similar requirement. This has implications 

for researchers wanting to publish in SSAR journals. The Board 
talked about the potential financial costs of going open access 
and what a reasonable open access fee might be. Al Savitzky sug-
gested that we seek advice from BioOne. The consensus was that 
we need a uniform policy, i.e., not something that is applied to 
a subset of our authors, but to all authors. The same policy, but 
not necessarily the same fee, would apply to individuals publish-
ing in Journal of Herpetology and Herpetological Review. After 
discussion of waiving or reducing the fee for non-members, it 
was decided that we would not do this in light of the fact that 
we already waive page charges for members. President Bauer 
appointed the following individuals to an Ad Hoc committee to 
investigate this matter further—Breck Bartholomew, Al Savitzky, 
Bob Hansen, Tiffany Doan, and Paul Bartelt. They were charged 
with developing a policy to be considered by the Board. It was 
recognized that this policy would likely need to be evaluated 
regularly.

Breck Bartholomew received a request from EBSCO that 
databases be full-text searchable with non-EBSCO discovery 
services. To meet this library expectation, EBSCO requests per-
mission to share the full text in their databases with third-party 
discovery vendors for searching but not display. Breck indicated 
that we receive very minor annual payment from EBSCO and 
recommended that we decline this request. The Board agreed.

The Board then turned their attention to several issues raised 
by the co-Editors of Journal of Herpetology. The Board approved 
a request for continued funding of lunches for Associate Editors 
who attend the annual meeting. Following discussion of a re-
quest to provide free pdf files to authors publishing in Journal of 
Herpetology, including the financial implications, it was decided 
that the editors will work out the details and then return to the 
Board with a proposal. 

The Journal currently has a policy that authors are required 
to use standard common names for all USA, Canadian, and 
Mexican species. Tiffany and Paul report that they have not had 
pushback against the USA and Canadian names, but some au-
thors oppose the Mexican names, which they claim are not the 
common names used on the ground and that the names lead 
to confusion. The Board indicated that such a requirement was 
waived a number of years ago. Finally, Tiffany and Paul reminded 
the Board that, in 2016, they will publish the 50th volume of Jour-
nal of Herpetology and they are soliciting ideas for how to com-
memorate this milestone.

There was some discussion of the very generous support that 
SSAR has received from the Carl Gans Charitable Trust. Kraig 
Adler indicated that the Trust’s Advisory Board is likely interested 
in continuing their support of SSAR, particularly for programs 
that would not happen without their support.

President Bauer thanked Breck Bartholomew for his many 
years of selfless service to SSAR in his role as Publications Secre-
tary. The Board then focused its attention on the implications for 
SSAR of Breck’s upcoming resignation. There are multiple issues 
to consider and Aaron urged the Board to not necessarily think 
of them as all being linked. He indicated that things will need to 
change, as he does not believe that we can find one individual to 
take over all of the roles that Breck has served. For example, we 
will need to reduce our storage costs by decreasing the size of 
print runs of SSAR publications (and accepting that some items 
will go out of print), considering print-on-demand in some cas-
es, and decreasing the volume of material stored. Breck currently 
has approximately 1,000 ft2 of books. He aims to reduce this to 
500 ft2. 
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Allen Press could store back issues of our journals and ship 
them when replacements are requested or in the case of late 
membership renewal. Allen Press would charge us for this. 
Rather than SSAR referring to this as a penalty for late renewal, 
we could refer to it as a discount for early renewal. Breck’s office 
currently handles page charges, indexing of Herpetological Re-
view, and mailing of pdf files to authors. The Board felt we could 
find some individual(s) willing to take over these jobs. Breck said 
it would likely need to be a society member and he hoped this 
could be handled soon.

Dealing with membership duties is a major task and we will 
need a plan in place by Fall 2016. There tends to be a period of 
peak activity, typically December–February. Allen Press was 
discussed as possibly taking over this responsibility (they have 
handled our membership in the past), however they are expen-
sive. Al Savitzky encouraged the Board to consider the model 
recently adopted by the ornithological societies as well as think-
ing about including non-US herpetological societies in a com-
mon membership office. Joe Mendelson, III mentioned a large 
“volunteer army” at, for example, ZooAtlanta and suggested that 
such groups may be willing to take on some of these tasks for the 
Society. Vinny Farallo indicated a need to integrate membership 
activities with the website. 

Even if we are able to farm out many of these tasks, we will 
still need someone to handle the publications side of Breck’s re-
sponsibilities. Pre-publicity of SSAR publications is done by the 
series’ editors, but we still need someone to continue with the 
advertising, particularly if we hope to move inventory rapidly to 
save on storage costs.

Despite the issues that Breck raised in terms of dealing with 
donated libraries, Aaron encouraged the Society to be open to 
the idea of continuing to accept these. In wrapping up this dis-
cussion, Aaron reminded the Board that we will need to generate 
solutions to the issues of membership duties and back issues of 
publications between now and the 2016 JMIH. He indicated the 
importance of involving the LRPC, and tasked Breck with dispos-
ing (preferably selling) of donated items and reducing the square 
footage of books.

The Board then turned to the 2016 budget. A balanced bud-
get of $299,250 for 2016 was approved by the Board.
The meeting was adjourned at 1547 hrs.

LRPC Open Meeting

An open meeting led by the Long-Range Planning Committee 
(LRPC) for all SSAR members was held on the afternoon of Au-
gust 2nd. Discussed were: (1) evaluation of having occasional 
annual meetings on a university campus, and (2) future develop-
ment of the newly redesigned SSAR web page. 

SSAR Business Meeting

The Annual SSAR Business Meeting was called to order by 
President Bauer (1635 hrs, Aug 2nd). Over 150 members of SSAR 
were present. Officers, Editors, and Committee Chairs who were 
at the Business Meeting introduced themselves to the other at-
tendees and gave brief summaries of their annual reports and 
relevant information from the Board Meeting. 

Stu Nielsen read the following resolutions: “SSAR wishes 
to thank a large number of individuals for service and other 

contributions to the Society. First and foremost, we thank the 
members of the local committee who have put on such a fun 
and successful meeting. It’s truly been a monumental amount 
of work. We wish to particularly acknowledge Rafe Brown, Rich 
Glor, and Kraig Adler, also George Pisani, Bill Duellman, and 
Linda Trueb. Thanks to the hordes of local students who have 
been involved for months in planning for this meeting as well 
as associated organizations—Partners in Amphibian and Reptile 
Conservation, Center for North American Herpetology, Kansas 
Herpetological Society, Missouri Herpetological Association, 
Arkansas Herpetological Society, and International Society for 
the History and Bibliography of Herpetology. We are grateful to 
Stacey Walters, Kevin Curry, Justine Hamilton, Sharon Leather-
man, Jeremy Whetstone, and Jennifer Schmitendorf. SSAR is 
very pleased to have the following Senior Herpetologists in at-
tendance at the 2015 Annual Meeting: Victor Hutchison, Bayard 
Brattstrom, Alan Leviton, Bill Duellman, Itzchak Gilboa, and Da-
vid Wake. We greatly appreciate their presence. Thanks to Dave 
Dennis and Eric Juterbock for the updating and resurrection of 
their AV shows which had been missing from SSAR meetings for 
far too long. Thanks to this year’s President’s Travelogue speaker, 
Miguel Vences for his talk “Inventory of an Imperiled Paradise: 
Two Decades of Herpetology in Madagascar.” The fact that it was 
essentially standing-room only attested to the popularity of this 
event. SSAR is immensely grateful to the Carl Gans Charitable 
Trust for their generous contributions to SSAR student members. 
The Trust covered the meeting registration fees for 20 students 
and provided $500–$1000 contributions towards travel costs of 
attending the meeting for an additional 11 students. SSAR, and 
especially Treasurer Ann Paterson, wishes to thank John Psaltos 
for many years of service as SSAR’s accountant. We welcome 
Beverly Powell as our new accountant. Editors of CAAR, Travis 
LaDuc and Chris Bell particularly thank Bob Powell and Breck 
Bartholomew for their persistent help navigating through the lo-
gistics of editing this series. Kraig Adler wishes to acknowledge 
a grant from the Seidell Program at Smithsonian Institution to 
cover the translation by Richard Goris of Salamanders of Japan 
that is in Kraig’s Contributions to Herpetology series. Robert Han-
sen, Editor of Herpetological Review, thanks David Steen (Sec-
tion Editor, Natural History Notes) and Kyle Miller Hesed (Copy 
Editor) for their excellent service. Betsie Rothermel is stepping 
down as chair of the Conservation Committee after many years 
in this role. Thanks to Betsie and also to Joe Mendelson, III who 
has offered to assume this role. We thank Craig Guyer who has 
been chair of the Herp Education Committee for the past two 
years and will now be replaced by Scott Boback. A huge thanks to 
Vic Hutchison for the generous donation of his library to SSAR. 
This has allowed us to fund the Student Poster Awards program, 
which we have gratefully named after Vic. SSAR acknowledges 
John Sulzycki of CRC Press for his continued support of the Seib-
ert Student Awards and the Victor Hutchison Student Poster 
Awards. Mike Jorgenson, co-chair of the Student Travel Awards 
Committee has resigned after several years of service. Thank-
fully, Vinny Farallo is willing to continue chairing this important 
committee. The society joins Greg Watkins-Colwell in thanking 
Kirsten Nicholson and Meredith Mahoney for their efforts on the 
Live Auction Committee for many years. Greg will continue to 
chair this committee through the end of 2015. Congratulations 
to the sixth winner of the SSAR/HL/ASIH Meritorious Teaching 
Award in Herpetology, Dr. Brad Shaffer. Thanks again to those 
who were part of the Mentorship Program and served as men-
tors for students attending this meeting. Finally, thanks to Carol 
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Spencer, Michelle Koo, Raul Diaz, Vincent Farallo, Joe Mendel-
son III, and Todd Pierson on the Website Subcommittee, as well 
as members of the Standard English and Scientific Names Com-
mittee for their efforts in getting the names database on the 
beautifully redesigned SSAR website. 

Henri Seibert Best Paper, Victor Hutchison Student Poster, 
and Student Travel Awards were presented by Rafe Brown, Tif-
fany Doan, and Vinny Farallo, respectively (Figs. 38–40). 

President Bauer then presented “SSAR Presidential Awards 
for Lifetime Achievements in Herpetology” to Tom Beauvais, 
Bob Hansen, and Kraig Adler. The award to Tom mentioned “his 
comprehensive research on the Eastern Massasauga,” and “lead-
ing important innovations in SSAR’s quarterly journals.” Bob 

Fig. 38. Some of the 12 winners of the SSAR Travel Awards. From left 
to right, Zachary Martin, Jordan Meyer, Rachel Flanagan, Megan 
Smith, Stu Nielsen, and Molly Womack.
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Fig. 41. Aaron Bauer presents SSAR Presidential Award for Lifetime 
Achievement in Herpetology to Bob Hansen on the 25th anniversary 
of his editorship of Herp Review.
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Fig. 42. Aaron Bauer presents SSAR Presidential Award for Lifetime 
Achievement in Herpetology to Kraig Adler for outstanding service 
to herpetology.
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Fig. 39. Winners and recipients of Honorable Mentions in the Henri 
Seibert Student Paper Award competition, with Rafe Brown, com-
mittee chair. From left to right, Robin Abraham, Carl Hutter, Matt 
Buehler, Jesse Grismer, Rafe Brown, David Penning, Melissa Van 
Kleeck, Alexa Warwick, and Alex Rohtla.
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Fig. 40. President Aaron Bauer with Alex Rohtla and Aaron Griffing, 
both Villanova University students (honorable mention in the Ecol-
ogy Section of the Henri Seibert Student Paper Award and winner of 
a Victor Hutchison Student Poster Award, Evolution, Genetics and 
Systematics Section, respectively).
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was acknowledged for his “25 years as editor of Herpetological 
Review and his commitment to the conservation of amphibians 
and reptiles of California.” The award to Kraig acknowledged his 
“outstanding service to herpetology as founder and dedicated 
officer, editor, advisor, and member of the Society for the Study 
of Amphibians and Reptiles.” These awards barely scratched the 
surface of what the Society owes to these hard-working and dedi-
cated individuals (Figs. 41, 42).

Al Breisch, co-Chair of PARC, thanked SSAR for the invitation 
to participate in such a successful annual meeting. President 
Bauer adjourned the business meeting at 1740 hrs.

For more photos of the KU meeting, visit https://www.flickr.
com/groups/2485879@N22/ and select “photos.”

List of Abbreviations Used
AIBS - American Institute of Biological Sciences
ASIH - American Society of Ichthyologists and Herpetologists
HL - The Herpetologists’ League
JMIH - Joint Meeting of Ichthyologists and Herpetologists
KU - University of Kansas

LRPC - Long-Range Planning Committee
MTAH - Meritorious Teaching Award in Herpetology
PARC - Partners in Amphibian and Reptile Conservation
WCH - World Congress of Herpetology

Support SSAR through Amazon Smile

 If you use Amazon.com you can give back to the society with 
every purchase. Through the Amazon Smile program, you are 
able to designate an organization to receive a small contribu-
tion with each purchase. For instructions, visit the SSAR website 
<https://ssarherps.org/2015/10/help-support-ssar-for-free/> 
or go directly to <smile.amazon.com> and type “Society for the 
Study of Amphibians and Reptiles” in the search bar at the top of 
the screen. Once SSAR is selected, that will remain your default 
organization for future purchases.

 The purpose of Current Research is to present brief summa-
ries and citations for selected papers from journals other than 
those published by the American Society of Ichthyologists and 
Herpetologists, The Herpetologists’ League, and the Society for 
the Study of Amphibians and Reptiles. Limited space prohibits 
comprehensive coverage of the literature, but an effort will be 
made to cover a variety of taxa and topics. To ensure that the cov-
erage is as broad and current as possible, authors are invited to 
send reprints to the Current Research section editors, Ben Lowe 
or Chava Weitzman; e-mail addresses may be found on the in-
side front cover. 

When it Comes to Size, Does Climate Matter?

Bergmann’s Rule, where bodies tend to be bigger in colder 
environments, is well documented for mammals and birds. 
However, results from studies of ectotherms have been con-
flicting and controversial. The authors of this paper address 
whether there are relationships between body size and various 
climatic variables in amphibians of Europe and North America 
north of Mexico. To accomplish this, they gathered distribution-
al and body size data for nearly all relevant species. They also 
amassed temperature, seasonality, net primary productivity, and 

—Respectfully submitted by MARION PREEST, SSAR Secretary

 Meeting announcement information should be sent directly to 
the Editor (herpreview@gmail.com) well in advance of the event. 
We also welcome brief reports of meetings; please consult the Edi-
tor for details. 

7–8 January 2016—California/Nevada Amphibian Populations 
Task Force, University of California, Davis, USA. Information: 
http://www.canvamphibs.com/APTF2016/APTF_2016_An-
nouncement.pdf

19–21 February 2016—Desert Tortoise Council Symposium, Las 
Vegas, Nevada, USA. Information: www.deserttortoise.org.

14–17 April 2016—63rd Annual Meeting of the Southwestern 
Association of Naturalists, Mexico City, Mexico. Information: 
http://www.biosurvey.ou.edu/swan/annualm.html

23–27 May 2016—1st National Congress of Mexican Pitvipers and 
Ophidism, Monterrey, Nuevo León, Mexico. Information: http://
www.fcb.uanl.com http://www.facebook.com/animalesvene-
nososmexicanos or congresoviperidos@gmail.com

22–25 June 2016—39th Annual International Herpetological 
Symposium (HIS), Saint Louis Zoo, St. Louis, Missouri, USA. In-
formation: http://www.internationalherpetologicalsymposium.
com/39th-annual-symposium/

6–10 July 2016—Joint Meeting of Ichthyologists and Herpetolo-
gists, New Orleans, Louisiana, USA. 

15–21 August 2016—8th World Congress of Herpetology, Hang-
zhou, China. Information: http://www.wch2016hangzhou.com/

MEETINGS

CURRENT RESEARCH
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precipitation data for the regions. The authors employed three 
methods of analysis (orders analyzed separately). First, they con-
ducted a grid cell analysis by dividing the region into cells, de-
termining median body size and species richness for each cell, 
and assessing correlation with the environmental data using 
simultaneous autoregressive models (a regression method for 
spatial data). To investigate the importance of species richness, 
they simulated random-draw species assemblies (same dimen-
sions as the empirical data; selection probability proportional to 
range size) and calculated a 95% confidence interval of median 
body size per richness value; this was compared with the em-
pirical data. Finally, they performed a phylogenetic generalized 
least square (PGLS) regression using published phylogenetic re-
lationships to determine whether they could detect correlations 
between distributional climate variables and body size. The grid-
cell analysis found that for both orders, richness, mean tempera-
ture, and temperature seasonality were all correlated with body 
size. Median body size of both orders decreased with increasing 
richness. However, as temperature and temperature seasonality 
increased, anuran body size decreased, while caudate body size 
increased. Importantly, when all variables except richness are 
excluded from median body size models, the pseudo-R2 values 
decrease little, suggesting that median body size is not strongly 
predicted by climatic variables. Further, median size fell mostly 
within the 95% confidence intervals based on random assign-
ment. The PGLS analyses resulted in opposite, though weak, 
trends from those of the grid-cell analyses. These results overall 
support the importance of species richness in body-size clines 
found among Anura and Caudata. The opposite trends between 
these orders also indicate that a general rule cannot be assumed 
for climatic impacts on evolution of ectothermic body size. The 
authors acknowledge weaknesses in both of the methods in this 
study.  Neither method incorporates variation in size across a 
species distribution, though a grid-cell analysis could be altered 
to discern population-level changes. Also, incorporating a larger 
geographical area could help detect other mechanisms relevant 
to patterns of body size in vertebrate ectotherms.

slaVenko, a., and s. MeiRi. 2015. Mean body sizes of amphibian spe-
cies are poorly predicted by climate. Journal of Biogeography 
42:1246–1254.

Correspondence to: ALEX SLAVENKO, Department of Zoology, Tel 
Aviv University, 6997801 Tel Aviv, Israel; e-mail: slavenko@mail.tau.ac.il

Extreme Resistance to Toxins by  
an Unknown Mechanism

Tetrodotoxin (TTX) is a chemical weapon found in many ani-
mal taxa and is known to block the movement of sodium across 
cell membranes. Few species are able to feed on animals with 
TTX and able to tolerate its effect. Snakes include some of the 
only species that regularly consume such toxic prey, and here, 
the authors present findings on the Eastern Hog-Nosed Snake 
(Heterodon platirhinos) and its occasional toxic prey, the East-
ern Newt (Notophthalmus viridescens). In most systems, TTX 
resistance in a predator results from changes in the structure of 
the outer pore of the sodium channel. Through mutations in the 
genes coding for the outer pore protein, many species have con-
verged upon TTX resistance. In the present article, the authors 
were interested in levels of TTX in newts and TTX-resistance in 

hog-nosed snakes where they live in sympatry and allopatry. 
They assayed both newt and snake phenotypes, as well as the 
functional genotype of the gene encoding the skeletal muscle so-
dium channel (SCN4A). Prey assays included measurements of 
TTX in newt skin and extrapolating measurements to the whole 
animal. For predator assays, snakes were injected with 1 and 10 
mass-adjusted mouse units (MAMUs) for species allopatric and 
sympatric with newts, respectively, with serially increasing dos-
es. Snakes were subjected to performance trials of sprint speed 
to calculate the required dose for a decrease in sprint speed by 
50%. While newts from the two sampled sites did not possess 
significantly different levels of TTX, the snake populations tested 
(sympatric: 8 H. platirhinos localities; allopatric: one H. platirhi-
nos locality and one Heterodon nasicus locality) had extremely 
different levels of resistance. The allopatric snakes had similar 
TTX resistance to other snakes lacking resistance. Alternatively, 
sympatric snakes were able to resist high doses of TTX, some to 
an extent that would kill most other terrestrial vertebrates. Sur-
prisingly, the SCN4A allele of all the Heterodon was the same as 
the wild type found in non-resistant snakes, lacking any of the 
predictable mutations present in other resistant species. Thus, 
these snakes are able to consume some of the most toxic prey 
and are protected by mechanisms not yet known. It may be 
that these snakes co-opt mechanisms already present that pro-
tect them from their own venom to capture TTX. Whatever the 
mechanism, the convergence of phenotype on TTX-resistance 
has resulted from multiple paths.

FeldMan, c. R., a. M. duRso, c. t. haniFin, M .e. pFRendeR, p. k. ducey, 
a. n. stokes, k. e. baRnett, e. d. bRodie iii, and e. d. bRodie JR. 2015. 
Is there more than one way to skin a newt? Convergent toxin re-
sistance in snakes is not due to a common genetic mechanism. 
Heredity (in press) doi:10.1038/hdy.2015.73 

Correspondence to: C. R. FELDMAN, Department of Biology, Univer-
sity of Nevada Reno, 1664 North Virginia Street, MS 0314, Reno, Nevada 
89557, USA; e-mail: ophis@unr.edu

Sleep with One Eye Open

Unihemispheric sleep is when an organism sleeps with half 
of its brain at a time, and this type of sleep could allow indi-
viduals to maintain vigilance or group structure while also get-
ting those much-needed hours of rest. Some species able to use 
unihemispheric sleep include birds and aquatic mammals. One 
hint toward use of unihemispheric sleep is unilateral eye closure 
(UEC) of the eye associated with the hemisphere of the brain that 
is awake. The open eye could be used to detect potential threats 
or conspecifics; species that thrive in groups could use UEC to 
maintain group cohesion. Many reptile species exhibit UEC, in-
cluding many turtles and lizards and some crocodilians. To ex-
plore the evolutionary history of UEC between birds and reptiles, 
the authors of this paper investigated the use of UEC in juvenile 
Saltwater Crocodiles (Crocodylus porosus). They conducted ex-
perimental trials for eye closure before, during, and after expos-
ing the crocodiles to conspecifics and humans. While UEC was 
not common in baseline measurements and did not increase in 
the presence of a conspecific, the open eye did tend to be direct-
ed toward the visible crocodile, when present. In the presence 
of a human and immediately following presentation, crocodiles 
exhibited UEC a greater proportion of the time. Again, the open 
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eye was directed toward the human or where the human had 
stood.  Periods of UEC more frequently involved an open right 
eye than left eye; in birds, the visual system is lateralized, with 
the right eye/left side of the brain better able to detect changes in 
the environment, and further studies are required to determine 
whether this is the case in crocodilians as well. These results 
agree with past studies of Sceloporus fence lizards. The authors 
discuss the possible evolutionary origins of UEC in reptiles, po-
tentially arising as early as stem amniotes. Although these data 
suggest unihemispheric sleep, electrophysiological recordings 
should be conducted to determine whether unihemispheric 
sleep coincides with UEC in the case of the saltwater crocodile, 
and understanding the brains in more detail would also help to 
elucidate the evolutionary history of unihemispheric sleep in 
these organisms.

kelly, M. l., R. a. peteRs, R. k. tisdale, and J. a. lesku. 2015. Unihemi-
spheric sleep in crocodilians? Journal of Experimental Biology 
218:3175–3178.

Correspondence to: J. A. LESKU, La Trobe University, School of Life Sci-
ences, Melbourne, Australia; e-mail: j.lesku@latrobe.edu.au

Continental Islands and Marine-Tolerant Frogs: 
A New Spin on Island Biogeography

One prediction of island biogeography is that islands that 
are closer to the mainland or are larger should contain more ge-
netic diversity. Specifically, islands that are larger can maintain 
larger populations, and therefore more genetic diversity, and 
both larger and closer islands will receive more migrants, boost-
ing genetic diversity. The frog species Thoropa taophora (Cyclo-
ramphidae) is endemic to Brazil’s Atlantic Coast and adjacent 
continental islands, and has a high tolerance to salt. Here, the 
authors wanted to see if they could detect the signal of vicari-
ance in these populations, and see if genetic diversity in these 
frogs matches the expectations from island biogeography. The 
authors collected frog samples from 7 coastal and 10 island sites, 
representing 9–49 frogs per site and used nine microsatellite loci 
to answer these questions. Results indicate that some expecta-
tions from island biogeography theory may not be applicable to 
recently isolated continental islands. Although the island popu-
lations had less genetic diversity, as one would expect from isola-
tion and drift, the predicted effects of land area and distance to 
the mainland were not found in this study. STRUCTURE analy-
sis separated the 17 sites into eight genetic demes, with nearby 
populations grouping into the demes and low admixture among 
the demes. Island area and distance to the mainland did not cor-
relate with maximum likelihood estimates of island population 
sizes. Maximum likelihood estimates of migration rates detected 
migration in both directions between island and mainland pop-
ulations, and migration rates near zero among most neighbor-
ing coastal populations. Analyses also estimated similar times 
since divergence among coastal and island populations. The 
authors discuss two processes that could lead to such results 
of genetic diversity: continued migration and the possibility of 
different genetic signatures for vicariance and founder events. 
With a small, salt-tolerant frog species, it is possible that islands 
more so represent a habitat fragment, where total area avail-
able may be less important than suitable habitat. A similar study 

with larger-bodied organisms may result in expected interac-
tions of island size and genetic diversity. Additionally, in species 
such as T. taophora with high tolerance to salinity, or in species 
where the islands are within possible dispersal ranges, distance 
between island and mainland may have to be larger in order to 
detect expected effects of distance on evolutionary patterns. For 
conservation, this study detected low effective population sizes 
and low gene flow in the northern populations, indicating that 
those populations and populations of other species that share 
that habitat may be of considerable concern for conservation.
duRyea, M. c., k. R. zaMudio, and c. a. bRasileiRo. 2015. Vicariance and 

marine migration in continental island populations of a frog en-
demic to the Atlantic Coastal forest. Heredity 115:225–234.

Correspondence to: M. C. DURYEA, Department of Biology, Lund 
University, Ecology Building, Sölvegatan 37, 223 62 Lund, Sweden; e-mail: 
katie.duryea@biol.lu.se

Skinks and Salt Secretions in Extreme Habitats

In extreme habitats such as desert or marine areas, species 
require adaptations that allow them to maintain homeostasis or 
tolerate fluctuations into an homeostasis in the face of fluctuat-
ing water and ion availability. Some species secrete concentrated 
stores of ions at once to minimize water loss, while others have 
salt glands that allow them to regulate ion concentrations. The 
paper described here is the first to investigate salt secretions 
in skinks that inhabit intertidal zones to determine how they 
cope with the high ion levels from their diet. The authors use a 
variety of techniques to study two populations of Suter’s Skink 
(Oligosoma suteri) northeast of Auckland, New Zealand, with dif-
fering available habitat in terrestrial and intertidal zones. Mea-
surements detected diet composition (stable isotope analyses) 
and nasal and cloacal salt secretions, as well as fecal water loss. 
Fecal samples included those from wild-caught diets and after 
laboratory feeding experiments. Skinks and invertebrate prey 
items were caught in four habitat zones, ranging from closer to 
farther from the ocean. The authors estimated proportional con-
tribution of prey items to diets by fitting a Markov chain Monte 
Carlo model to the stable isotope data. At the site with less avail-
able vegetation, stable isotope analysis detected the main food 
source for the skink to be a type of amphipod, while skinks at the 
second site seemed to have a more balanced diet among prey 
items along the gradient from the ocean. This supports the au-
thors’ hypothesis that when a wide variety of food sources are 
available, the skinks will use both intertidal and vegetation zones 
for feeding. This pattern seems to have changed in recent years 
at one site studied, possibly due to the eradication of invasive 
predators in the area that may have limited the skinks’ usage of 
the more terrestrial zones. Interestingly, the stable isotope analy-
sis detected a separation between larger and smaller skinks and 
how they use the intertidal and terrestrial habitats; smaller skinks 
seem to forage more in the intertidal zone, while larger skinks 
consume more prey in the terrestrial areas. Generally speaking, 
these skinks excreted sodium predominantly through nasal se-
cretions and urine, and potassium via feces. Amounts of ions in 
nasal secretions varied widely, but were comparable to those in 
other intertidal lizards. In the intertidal habitat, excess sodium is 
the limiting factor in a diet. This skink’s ability to secrete sodium 
via multiple methods and in varying amounts may allow it to ex-
ploit multiple habitats and have a flexible diet. As this is the first 
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report on intertidal skink ion secretions, the authors end with a 
note that follow-up studies should include additional laboratory 
experiments with different salt-loads, as well as further experi-
ments on the ontogenetic differences in diet composition and 
habitat use.

Janssen, J., d. R. toWns, M. duxbuRy, and i. M. a. heitkönig. 2015. Sur-
viving in a semi-marine habitat: dietary salt exposure and salt se-
cretion of a New Zealand intertidal skink. Comparative Biochem-
istry and Physiology, Part A 189:21–29.

Correspondence to: J. JANSSEN, Dijkgraaf 4 0B012, 6708 PG Wagenin-
gen, The Netherlands; e-mail: j.janssen88@gmail.com

Olive Ridley Sea Turtle Reported  
in the Mediterranean

This paper documents the stranding of an Olive Ridley Sea 
Turtle (Lepidochelys olivacea) in one of the northern-most oc-
currences of Olive Ridleys, and the first occurrence in the Medi-
terranean Sea. In May 2014, a sea turtle was stranded ashore on 
the Mediterranean coast of Spain, just north of 40° latitude. The 
authors used morphological characteristics to determine this 
turtle to be in the genus Lepidochelys, and DNA sequencing of 
a control region of mitochondrial DNA to identify the species. 
The individual’s haplotype matched the Atlantic populations of 
Guinea-Bissau, Surname, and Brazil, as opposed to the other At-
lantic and Pacific populations. The authors discuss two possible 
migration routes leading to the Mediterranean. The first is travel 
from South America northeastward across the Atlantic. The sec-
ond route could be northward from the west coast of Africa. The 
paper discusses the likelihood of increased research and rescue 
efforts to help detect more individuals outside their circumtropi-
cal distribution, particularly in the eastern Atlantic, where data 
are sparse.

reVueLta, o., C. Carreras, F. doMèneCH, p. GozaLBes, and J. toMás. 2015. 
First report of an olive ridley (Lepidochelys olivacea) in the Medi-
terranean Sea. Mediterranean Marine Science 16:346–351.

Correspondence to: O. REVUELTA, Cavanilles Institute of Biodiversity 
and Evolutionary Biology, University of Valencia, P.O. Box 22085, E-46071 
Valencia, Spain; e-mail: ohiana.revuelta@uv.es

Though They Can Be Quick, Caecilians May 
Evolve Slowly

Though the genomes of anurans and caudates have been 
evaluated extensively, the genomic architecture of caecilians is 
relatively unknown. Studies of caecilian genomes, therefore, can 
provide insights into genome evolution in amphibians and tetra-
pods. As full genome sequences are not available for caecilians, 
the authors of this paper studied Hox genes, as they include piv-
otal information regarding organismal form and development, 
and gene function is known to rely on both coding and non-cod-
ing sequences. Thus, changes in Hox gene sequences are thought 
to have important impacts on major structural evolution of or-
ganisms. In addition to the sequences themselves, identifying 
patterns in Hox gene clusters can hint toward patterns in the rest 

of the genome of the organism. The authors used a combination 
of previous PCR surveys, long-range PCR, and genome walking 
to compile sequences for the majority of the four Hox clusters 
in the Banna Caecilian (Ichthyophis bannanicus). The caecilian 
Hox gene clusters were compared with those of other vertebrates 
to investigate phylogenetic patterns of conserved non-coding 
elements and repetitive elements. Rate of evolution was esti-
mated using Tajima’s relative rate test (RRT) to determine how 
that of caecilian compares with those of other vertebrates. The 
RRT detected that over 62% of caecilian’s Hox coding sequences 
had slower evolutionary rates than the Western Clawed Frog, 
and over 80% evolved slower than humans, while the reverse of 
these was never true. General rates of evolution in the caecilian 
were similar to those observed in the Indonesian Coelacanth, 
which is considered to be a slowly-evolving species, and seven 
caecilian Hox genes evolved faster than their equivalents in the 
coelacanth. In the RRT analyses for proteins, one protein in frogs 
evolved slower than its analog in caecilians. Phylogenetic stud-
ies detected similar patterns. The HoxC1 gene was present in the 
caecilian sequence, but absent in the rest of tetrapods, indicat-
ing that this gene was lost in the remaining tetrapod lineages. 
The HoxD12 gene is also lost or has become a pseudogene in the 
caecilians and frogs analyzed. Snakes and lungfish also lack this 
gene, and it’s thought the gene is connected to the reduction of 
digits in amphibians. This is either not the only path, or not the 
main component of digit reduction, however, as HoxD12 is pres-
ent in many limbless lizards. The authors leave us with many 
directions to head toward for future studies. What is the role of 
HoxD12 in digit reduction? Who will sequence the intergenic 
gaps of this study to further understand the compact, minimal-
istic nature of caecilian’s Hox clusters? And will further genome 
sequencing for caecilians corroborate the story of their slow evo-
lution?

Wu, r., q. Liu, s. MenG, p. zHanG, and d. LianG. 2015. Hox cluster char-
acterization of Banna caecilian (Ichthyophis bannanicus) provides 
hints for slow evolution of its genome. BMC Genomics 16:468.

Correspondence to: P. ZHANG AND D. LIANG, State Key Laboratory of 
Biocontrol, Key Laboratory of Gene Engineering of the Ministry of Educa-
tion, School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, 
People’s Republic of China; e-mail: alarzhang@gmail.com, liang.dan08@
gmail.com

Hard Egg Shells: Rare but Beneficial  
in Gekkotans

The parchment-shelled eggs of most squamates are highly 
permeable to water vapor from the environment, and thus, 
these eggs are laid underground where conditions allow for wa-
ter uptake. However, species in the gecko clade made up of the 
families Gekkonidae, Sphaerodactylidae, and Phyllodactylidae 
lay rigid-shelled eggs, which are less permeable to water vapor. 
These eggs are generally laid above ground, in drier environ-
ments. There are multiple fitness costs to laying rigid-shelled 
eggs for these gekkotans, including small hatchling size and 
the need for provisioning the egg with all the water necessary 
for embryo development. This clade accounts for 85% of gecko 
diversity, suggesting rigid eggs might be a key innovation that 
has allowed these geckos to be remarkably successful despite 
the apparent costs. Here, the authors examine the role of nest 
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moisture and temperature conditions on egg survival and hatch-
ling phenotype. The study organisms, Chondrodactylus turneri 
(Gekkonidae) and Eublepharis macularius (Eublepharidae), lay 
rigid-shelled and parchment-shelled eggs, in dry and moist en-
vironments, respectively. Eggs were incubated at 25°C, 28°C, and 
31°C, with low (C. turneri only) or high (both species) moisture. 
When exposed to low moisture conditions, C. turneri eggs had 
survival rates of over 90% at all temperatures, higher than the 
two lower incubation temperatures for both species incubated 
with high moisture. Egg survival was temperature-dependent in 
high moisture conditions, and death of eggs was linked to fungal 
infection. C. turneri eggs had varied amounts net water exchange 
depending on incubation moisture, not temperature. Values 
ranged from -15% to +0.4% initial egg mass, while E. macularius 
eggs increased up to 28% egg mass in high moisture conditions. 
The uptake of water in rigid-shelled eggs can cause shell cracks, 
increasing likelihood of fungal infection. In C. turneri, embryos 
incubated with high moisture did not utilize all of the yolk, and 
hatchlings were relatively smaller. They also selected relatively 
lower body temperatures if incubated at with high moisture or 
31°C as opposed to 28°C. However, incubation temperature and 
moisture did not correlate with growth rates in the first 60 days. 
Egg survival in both species was highest in conditions most simi-
lar to natural nest conditions. When incubated in high moisture 
environments, C. turneri egg survival decreased and embryo 
development was slower, likely due to embryos competing for 
space in the egg with water, and fungi infecting cracked shells. As 
conditions ideal for these rigid-shelled eggs are poor for parch-
ment-shelled eggs, and previous studies have found the oppo-
site to be true as well, the authors discuss the likelihood that 
harder eggs enabled development in dryer environments, and 
brought an escape from infection. They may also provide more 
physical protection of the embryo. Higher survival of also allows 
for smaller clutches, possibly also offsetting the costs of calcium 
and water for each egg. 

andReWs, R. M. 2015. Rigid shells enhance survival of gekkotan eggs. 
Journal of Experimental Zoology 323A:607–615. 
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Everybody Poops… Nematodes,  
If You’re a Galápagos Giant Tortoise

The Galápagos Islands have unique flora and fauna that have 
been impacted over the years by the introduction of non-native 
species, overexploitation, and habitat loss. The Galápagos Giant 
Tortoise (Chelonoidis nigra) species complex included 10 spe-
cies with a total population size of approximately 250,000 be-
fore the arrival of humans to the region. Seven species remain, 
with a total of 6,000–20,000 individuals. Though much of these 
species’ ecology has been studied, their internal parasite com-
munities have been largely ignored. Parasites can be important 
drivers of population fluctuations and diversity of their hosts 
and communities. In this paper, the authors report on the nema-
tode community of tortoises from four wild populations and 
three captive breeding centers, to identify important nematode 
taxa, a measure of abundance, and patterns across the islands. 

Parasites were collected from fecal samples; egg density was 
measured using a modified McMaster method, and when avail-
able, expelled nematodes were identified using morphology and 
sequence data. The authors collected one fecal sample from 362 
individual tortoises, representing six tortoise species. Nema-
todes were present in all populations except the captive tortoises 
on San Cristobal. Over 80% of the wild tortoises were infected. 
Nematode community composition differed by tortoise species, 
co-varying with island. Egg analyses detected five nematode 
types, representing four superfamilies. Two types of strongyle 
eggs were detected by visibly different egg sizes; the large type 
was found in all of the populations with nematodes, while the 
small type was only found in the two populations from Isabela 
Island. Trichurid eggs were found in all infected populations 
except the one on Pinzón Island. Infected samples had 1–404 
eggs per gram, and over 90% of the eggs counted were strongyle 
eggs. Two nematode genera were identified from adults expelled 
in the feces of Santa Cruz tortoises, representing types not rep-
resented in egg counts, as these species hatch in utero. Neither 
sex nor relative tortoise age classes (old vs. young) had differing 
prevalence or mean abundance of nematodes. For wild tortoises, 
though prevalence was high, egg counts were relatively low. The 
authors provide data for present background levels of nematode 
parasitism in some Galápagos Giant Tortoises, and urge that 
more precise measures would give further insight into the evo-
lutionary history of these host-pathogen interactions. The field 
would benefit from more detailed information on parasite spe-
cies present, better measures of species abundance over time 
within individuals and populations, and a better understanding 
of how fecal parasites correlate with internal parasite load. The 
authors also urge conservation measures to be more mindful of 
parasites when housing and releasing tortoises in and from cap-
tive breeding sites, to avoid possibly detrimental introductions 
of new parasites into populations. 

FouRnié, g., s. J. goodMan, M. cRuz, V. cedeño, a. Vélez, l. patiño, c. 
Millins, l. M. gibbons, M. t. Fox, and a. a. cunninghaM. 2015. Bio-
geography of parasitic nematode communities in the Galápagos 
giant tortoise: implications for conservation management. PLoS 
ONE 10: e0135684.

Correspondence to: A. A. CUNNINGHAM, Institute of Zool-
ogy, Zoological Society of London, London, United Kingdom; e-mail: 
a.cunningham@ioz.ac.uk
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Douglas Athon Rossman 1936–2015:  
The Gentle Renaissance Man of Herpetology

Douglas Athon Rossman passed away on 23 July 2015 in 
Decorah, Iowa, of complications from a long battle with mus-
cular dystrophy. Doug was born on Independence Day in 1936 
in Waukesha, Wisconsin, the elder son of Vernon and Josephine 
Rossman. He is survived by his first wife Nita, his younger broth-
er Will Rossman, his two children, Chuck Rossman, of Greenwell 
Springs, Louisiana, and Kathleen Rossman, of Baton Rouge, 
Louisiana, and nine grandchildren, and his second wife Sharon 
(married on 5 May 1990), her three sons Eric, David, and Doug 
Bates, and their four children.

As a young boy, Doug lived in Peoria, Illinois, and later in 
Kankakee, Illinois, before moving with his family to Coats-
ville, Pennsylvania, in the later 1940s. The family then moved 
to Hopewell, New Jersey, and Doug attended Princeton High 
School, in nearby Princeton, New Jersey. During these early years, 
Doug was a counselor at summer camps run by the Young Men’s 
Christian Association, for which organization his father was an 
administrator. This was a formative period for Doug, offering an 
opportunity to both study nature and to educate young people. 
He was fond of accompanying his father to the camp during the 
off-season, where he was released into the woodlands to catch 
box turtles and water snakes. Perhaps as importantly, the time he 
spent alone in the woods allowed him to contemplate nature in a 
spiritual manner that molded his quiet demeanor and guided his 
creative writing in later years. Living in New Jersey also placed 
Doug in the proximity of the Philadelphia Zoo, where he met its 
Reptile Curator Roger Conant. Conant had a research interest in 
natricine snakes, which also became Doug’s lifelong focus of ac-
ademic research. When time came for college, Doug enrolled at 
Southern Illinois University in Carbondale, Illinois, where he was 
graduated in 1958 with a B.A. degree in zoology. At SIU, he held a 
position as an undergraduate research assistant from 1956–1957, 
and while there he married his first wife, Nita. Soon thereafter, 
he moved to the “Land of Sunshine” and enrolled in the gradu-
ate program at the University of Florida in Gainesville. Doug by-
passed the M.S. degree, going straight for the Ph.D., co-advised 
by Archie Carr and William Riemer, which he was awarded in 
1961. At UF, he functioned as a graduate teaching assistant from 
1958–1959.  

Doug’s first academic position was as an interim instructor at 
the University of North Carolina in Chapel Hill from 1961–1963. 
In 1963, Doug accepted a position as an assistant professor at 
Louisiana State University at Baton Rouge, where he remained 
for the remainder of his academic career until his retirement in 

1998. He moved up through the ranks steadily, becoming a full 
professor in 1976. Doug was also responsible for the curation of 
the herpetological collections at LSU, starting as an assistant cu-
rator in 1963 and becoming curator in 1976, coincidental with 
his move through the professorial ranks. During his curatorial 
tenure, the herpetology collection increased from roughly 8,000 
to a little over 80,000 specimens, and due to his interest in snake 
anatomy, he built into it the world’s largest collection of snake 
skeletons. 

Doug built a strong research presence in herpetology from 
an early stage of his academic career. His first paper, a two-pager 
on food habits of a captive Seminatrix [now Liodytes] pygaea, ap-
peared in 1956, when he was 20 years of age. Thereafter, Doug 
produced a steady output of publications, with at least one pa-
per appearing each year, with the exception of very few years. 
Over the course of his publishing career, he produced 98 scien-
tific publications, including two books.

Doug’s central research interest involved the systematic 
study of snakes, most notably those belonging to the natricid 
genus Thamnophis, but also other related genera in the United 
States and Mexico (Adelophis, Clonophis, Liodytes, Nerodia, Re-
gina, Storeria, Tropidoclonion, and Virginia). His work on Tham-
nophis culminated in a book—The Garter Snakes: Evolution and 
Ecology—coauthored with Neil B. Ford and Richard A. Seigel 
and published in 1996. These authors recognized 30 species in 
the genus; currently, 34 are recognized at the Reptile Database 
website. Interestingly, the four species described subsequent to 
the appearance of the Thamnophis book either were described 
by Doug, in collaboration with Frank Burbrink, or were named 
for Doug, by Roger Conant. Doug and Frank named T. bogerti, T. 
conanti, and T. lineri. Roger Conant named T. rossmani, which 
was truly an appropriate patronym, given Doug’s longtime de-
votion to this genus. Doug also considered Roger Conant as his 
mentor, as evidenced by his dedication in the Thamnophis opus, 

OBITUARIES
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Fig. 1. Douglas A. Rossman, ca. 1980, in his office at the Louisiana 
State University Museum of Natural Science, Baton Rouge, Louisi-
ana.
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which reads “To Roger Conant, my mentor and friend, who intro-
duced me to the wonderful world of thamnophiine systematics 
and thereby changed the path of my professional life forever…” 
That Doug would have dedicated much of his publishing career 
to this genus is testament to the degree of meticulousness and 
perspicacity he brought to his work on a group of snakes whose 
initial revisor, A. G. Ruthven, described in his 1908 monograph 
as one that “has long stood in the minds of herpetologists as a 
synonym for chaos” (Rossman et al. 1996: 9). Though happy to 
tackle the problems within garter snake systematics, Doug first 
dabbled in studies in another vexing group, the Dusky Salaman-
ders of the genus Desmognathus, naming his first new taxon D. 
conanti. Doug later averred that he was happy to have left sys-
tematics of that group to the molecular biologists. Aside from the 
salamander, Doug named three new subspecies, ten species, two 
genera, and one family of snakes.

Doug began his research into Thamnophis systematics 
while he was a doctoral student at UF. He chose to work on rib-
bon snakes (T. proximus and T. sauritus) for his dissertation, his 
monograph on which appeared in 1963. He continued to work 
on this subject until his masterwork appeared in 1996 and an-
other piece of work on the Mexican snakes T. scalaris and T. sca-
liger in 1997, coauthored with G. Lara-Gongora. During those 34 
years, Doug wrote some 20 papers on the members of the genus 
Thamnophis. 

Although his name will be linked forever to the garter snakes, 
Doug was not a one-note snake systematist. We mentioned above 
that he also worked on other natricids in the New World, and he 
began to develop a long-standing interest in the dipsadid genus 
Helicops, a sort of ecological counterpart of the semiaquatic 
natricids found in South America. He wrote his first paper on a 
member of this genus in 1968 coauthored with Norman Scott; at 
the end of his life, he was working on a paper also dealing with 
this genus, which he was coauthoring with William Lamar. 

Although a large amount of Doug’s herpetological work dealt 
with snake systematics, he was also interested in other subjects 
in the field. The major evidence of such interest was his other 
book-length work, The Amphibians and Reptiles of Louisiana, 
coauthored with Harold Dundee, then of Tulane University. At 
the time, Doug and Harold were the two preeminent herpetolo-
gists in the state, so it was natural that they should band together 
to “work up” the herpetofauna of the state where they both lived 
and worked. This book won the 1990 Louisiana Literary Award 
for its two authors, a feat not often accomplished by authors of 
scientific works. Doug also worked and published on several 
groups of southeastern arachnids, and assisted other research-
ers by collecting invertebrates for them. A new species of crane 
fly that he collected on the screen door of his Baton Rouge home 
was named Tipula rossmani by George Byers, entomologist at 
the University of Kansas.  

When Doug transitioned to LSU from Chapel Hill in 1963, 
one of his responsibilities was to attract students to the gradu-
ate program in zoology. It was in the spring of that year that he 
visited the campus of UF and enthused the senior author of this 
piece to become his first graduate student. Thus, in the fall of 
1963, Wilson moved to Baton Rouge to begin what would be-
come a five-year stint that led to his M.S. degree in 1965 and his 
Ph.D. in 1968. The work that Wilson undertook for his doctorate 
became exemplary of the sort of topics that Doug’s subsequent 
doctoral students pursued, i.e., a taxonomic survey of a broad-
ly-distributed species of snake occurring somewhere in the 
Western Hemisphere. During the period from 1967–1999, Doug 

oversaw the work of eight doctoral students, including Edmund 
D. Keiser (1967, Oxybelis aeneus), Larry David Wilson (1968, 
Masticophis flagellum), Kenneth L. Williams (1970, Lampropeltis 
triangulum), Richard M. Blaney (1971, Lampropeltis getula), Al-
exander Varkey (1973, North American natricine snake cranial 
myology), J. P. Richard Thomas (1976, Antillean Typhlops), Robin 

Fig. 2. Douglas A. Rossman and five of his former graduate students 
on the occasion of a reunion in 2011 in Baton Rouge, Louisiana. Pic-
tured from left to right are Kenneth. L. Williams, Janalee P. Caldwell, 
Doug, Donald E. Hahn, Larry David Wilson, and Jeff Boundy.
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Fig. 3. Douglas A. “Dag” Rossman, 2013, Decorah, Iowa.
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Lawson (1985, thamnophine snake molecular systematics), and 
Jeff Boundy (1999, Thamnophis sirtalis). He also served as major 
professor for 17 M.S. students, including Janalee Caldwell, Don-
ald Hahn, Darrel Frost, and Van Wallach.

Doug’s initial pace in academia was busy. Within his first 
eight years at LSU, he graduated five Masters and three PhD 
students, applied for and received at least two grants, travelled 
internationally to collect specimens for his research, hosted an 
international symposium on snake systematics, and published 
21 papers. His philosophies and techniques regarding science 
changed little during his career: usually a student selected a tax-
on or taxonomic group, and evaluated it for geographic variation 
and/or morphological adaptation. There were occasional proj-
ects involving anatomy and faunistic surveys, and even some 
genetics work. Typically, a graduate study could be completed 
with a dissection kit, stereomicroscope, and a typewriter. His 
first “molecular” study was a master’s project by Gary Eberle that 
evaluated chromosomes in the cosmopolitan water snake ge-
nus Natrix. One result of that study was the recognition of North 
American water snakes as a distinct genus, Nerodia. That split 
offended Roger Conant so much that he turned his back on Doug 
for years, and it was only through the efforts of Jim Dixon’s wife, 
Mary, that Conant reconciled himself with Doug. Robin Lawson’s 
dissertation on New World natricine relationships evaluated al-
lozymes, but that was the limit of Doug’s involvement with mo-
lecular systematics. As the techniques for DNA extraction and 
sequencing advanced, and new phylogenies were constructed 
that were solely based on sequences, Doug became increasingly 
discouraged by the results. A typical complaint from 2011 reads 
“As I have said before, the molecular folks are self-admittedly try-
ing to base their phylograms on ‘selectively neutral mutations’ 
and, in so doing, are deliberately assessing the effects of [genetic] 
drift and ignoring selection, which I would contend is the chief 
driving force of evolution since it is where the ‘survival rubber 
hits the road’ for individual species.” Thus, up to his retirement, 
Doug’s research continued to ponder adaptation through mor-
phology, and in the antiquated fashion, he recorded raw data on 
specimen cards, wrote his manuscripts longhand with extraordi-
nary penmanship, and sent these to the museum secretary to be 
typed for publication.

Doug Rossman retired from LSU in 1998 after 35 years of ser-
vice. His retirement was the occasion for a gathering of many of 
his students and colleagues in Baton Rouge that brought people 
from as far away as Oklahoma, Florida, and New York. Although 
his longtime mentor was unable to travel from New Mexico, Roger 
Conant sent a letter of congratulations to Doug. The senior author 
of this piece served as a master of ceremonies for a meeting in the 
halls of the Louisiana State University Museum of Natural Science. 
He arranged with Rick Blaney to share the reading of this letter to 
Doug and the assembled body…but with a twist. When the time 
came, Larry called Rick to the podium and in front of Doug folded 
Conant’s letter lengthwise and tore it in half. There was an audible 
gasp in the crowd, as Rick and Larry read the letter switching be-
tween left and right sides of the torn document. At the conclusion, 
Larry took both pieces and presented them to Doug with Conant’s 
compliments. Doug was noticeably flabbergasted until later when 
he discovered that Rick and Larry had photocopied Conant’s letter 
and used the photocopy during the reading. Thus, continued the 
longtime tradition of pulling jokes at the museum, often arranged 
by the two bad-boy students, Ed Keiser and Larry Wilson. For his 
part, Doug managed to suffer through these shenanigans with his 
characteristic good grace and aplomb. 

At this point, Doug had been married to Sharon for eight 
years. Together, they decided on the direction of their lives, occa-
sioning a move in 1999 almost directly north from Baton Rouge 
to Decorah, Iowa. Sharon and Doug decided to retire in Decorah 
for three reasons: one, because of the Scandinavian background; 
two, because of Luther College; and three, because of the beauty 
of the Decorah area (Tollenaar 2015). Decorah became Doug’s 
home until his death 16 years later. Whereas this move might 
seem to be in jarring contrast to the life Doug spent as a univer-
sity professor and researcher, he actually developed a range of 
interests in anthropology and the literary arts that marked him 
as a renaissance man among herpetologists. In fact, he acknowl-
edged that in his college years, he was tempted to study anthro-
pology rather than systematic biology.  

The transition to avocational anthropology began with trav-
els to southern Appalachia in the early 1970s, where Doug in-
teracted with the Cherokee community. As a spiritual individual, 
he was particularly interested in their myths and legends, and 
eventually published a book on Cherokee mythic places and 
their spiritual significance. In the 1980s, he began a routine of 
spending summers in the upper Midwest, attending Nordic fes-
tivals, and story-telling and role-playing events. It was at one of 
these events that he met Sharon. Nearly full-time involvement in 
Norse culture enabled Doug to release his creativity in writing, 
and in his later years he published seven books on Norse Culture 
and of his own mythic Norse tales. These works were preceded 
in the early 1990s by four cassette tapes of Doug’s alter ego, Dag, 
ormseeker and itinerant storyteller, explaining the origin of the 
Seven Worlds and his adventures therein. With characteristic 
subtle humor, Doug explained that The Walker in Shadows was 
the fourth and final book of the Dag trilogy. The previous book, 
Way of the Elves, contains a section that will convey, to anyone 
who knew Doug, his philosophy of one’s earthly life—a win-
dow into his own soul. Doug was also a collector (and reader) 
of adventure and children’s serials: Tarzan, Sherlock Holmes, Fu 
Manchu, the works of Frank Baum, and many others. He was co-
founder of the Sax Rohmer Society, and at the time of his death 
was co-authoring an exhaustive biography of that writer.

Doug’s gentle demeanor and sober assessment of science 
made him an exceptional instructor, advisor, and colleague. 
Whether at home or office, his door was always open, and he 
welcomed discussion of many topics, from fronto-nasal articu-
lation of water snake skulls to the influence of animate spirits in 
the beliefs of early civilization. In his youth he learned to throw 
an atlatl, and in his last years learned to walk with two canes. Last 
year he and the junior author took a last walk together along a 
road across which some of his beloved natricines were travelling 
to their summertime haunts. Doug managed over a mile on the 
rutted track, his two canes keeping him upright long enough to 
see three snakes.  Several months earlier, he wrote to Jeff that “I 
have reached a point where I can no longer dissect skulls out of 
pickled specimens….As you can imagine, this physical impedi-
ment—combined with my inability to walk on other than unim-
peded level ground—has been hard to deal with emotionally.  My 
career as a herpetologist did not end with my retirement in 1998 
. . . but it is now a reality.”

In the year that followed, Doug’s mind was as keen as ever, 
but his ability to keep himself upright waned to a point that he 
needed Sharon’s physical support to travel within the house. 
That tenuous situation came to an end when Doug collapsed, 
and Sharon was unable to raise him back to his feet. It was at that 
point that Doug consented to housing in a nursing home, but 
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his stay was short. After a few days there, his spirit unexpectedly 
departed.

Acknowledgments.—Our writing of this obituary for our friend 
and colleague would not have been possible without the assistance 
of a number of others, most especially Doug’s widow Sharon, who 
graciously spoke at length with us during the first difficult days 
past her husband’s death. We also were ably assisted by Janalee C. 

Caldwell, Kenneth L. Williams, Edmund D. Keiser, Richard M. Blaney, 
and Donald E. Hahn, who shared their reminiscences unstintingly 
about the influence Doug had on their lives.
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Memories and Reflections: Phillip Andrew Cochran 
A Beloved Minnesota Biologist and Herpetologist

(1956–2015)

There are few that have touched the lives of so many as Phil-
lip Andrew Cochran. He was a selfless individual, whose aca-
demic prowess, candor, sincerity, and witty humor were coupled 
with extreme modesty that made him a true unsung hero.

Phil Cochran, Professor and Chairman, Department of Bi-
ology, Saint Mary’s University, Winona, Minnesota, suffered 
a tragic event on 23 February 2015 that required his being air-
lifted from Winona Hospital to Gundersen Hospital, La Crosse, 
Wisconsin. To ease the minds of those concerned, and to insure 
that his students would not be deprived of a scheduled exam, he 
humorously sent a text message to his departmental administra-
tive assistant while in transport reading, “I am on the way to my 
arraignment, hope to post bond tomorrow.” She responded that 
she could proctor his exam, but would not post bond. Unfortu-
nately, that was Phil’s last text. After suffering an aortic aneurysm, 
Phil survived a complex surgery, but shortly thereafter a severe 
stroke proved unrelenting. Friends and family were ever-present 
at his side. It was hopeful Phil would recover. Unfortunately, it 
was not to be, and he passed away amidst the comfort of his 
family’s love in the afternoon of 4 March 2015. A most touching 
memorial service was held in a packed Saint Mary’s basketball 
gym on 14 March, where Phil regularly played noon round-ball 
games with his colleagues and friends. His oldest son, Joe (now a 
neurosurgeon), shared many moving memories on behalf of the 
family. There was not a dry eye in the field-house. Phil is survived 
by wife, Michelle; sons Joe, Andy, and Gus, and daughters Jesse 
and Jenny, and siblings Cathy, Chris, Randy, and Cindy. 

Phil was born 13 September 1955. His dad, Andrew Gibbs 
Cochran, had been a pilot in the Air Force, an airline pilot, and 
then worked as an electrician when he and Phil’s Mom, Mary Lou 
Bauer Cochran settled in Chicago around 1953. However, they 
soon moved to Bensenville, Illinois to raise their family. Phil’s fa-
ther passed away during his high school years after a ten-year 
battle with heart disease. Phil’s character developed profoundly 
after the death of his father when the family (five siblings total) 
had a hard time making ends meet.

Early in life it was apparent that Phil would someday become 
a biologist as his brother, Chris, so clearly remembers those ear-
lier years. “As a child, he loved to explore the swamps, ponds, 
wooded areas, and natural fields near our suburban home. He 
favored books about nature (the “How & Why” series were well-
thumbed and dog-eared). As he learned about the world around 
us, he began to identify the various animals in our environment. 
I recall his triumphant return from an exploration of an area 

pond with jelly jars of water containing microscopic animals. 
He told me the Latin names, but to ease my understanding, gave 
them nicknames like Sams and Mergatroids. He knew which 
logs to turn to find salamanders, which pond would hold tad-
poles, where the Starling would nest, what the names were of the 
various tree frogs and creeping critters. Many of these would be 
guests occupying jars in our bedroom.”

“He learned to be a conservationist as a naturally felt respon-
sibility to the nature that he loved. He led me, and our youngest 
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Fig. 1. Phil Cochran with tubed Minnesota Crotalus horridus, his fa-
vored rattlesnake species, and a “nuisance” snake that he relocated 
to a protected area, August 2014.
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brother, Randy, in keeping the environment clean. He led us (not 
exactly willingly), to scour the woods and remove trash. This be-
came a great burden when, during the late 60s, large groups of 
‘hippies’ invaded our wooded areas and clearings on most week-
ends and left enormous scatterings of cans, bottles, and debris. 
Phil would make us go in and drag it all out. I believe that this 
illustrates more than just his concern for the environment. He 
had a highly developed sense of conscience. He always did the 
right thing.”

A trail of academic achievements began early in Phil’s life. 
When it came time for Phil to consider what college he might 
attend, his wife Michelle fondly reflected about his first visit to 
Saint Mary’s University in Winona, Minnesota in 1973 for an in-
terview. He related how he had called from the Winona train sta-
tion to the campus switchboard to tell them that he had arrived. 
He said the operator simply told him where to go stand, and stick 
out his thumb to hitch a ride to the campus. At the end of his 
visit, the admissions staff took him to lunch at Shorty’s, and they 
drank a beer, before putting him on the train back to Chicago.

Without much hesitation, Phil decided to attend Saint 
Mary’s, and he found himself enveloped in all of the things he 
loved, spending his college summers in Winona working on the 
Mississippi River. During his senior year in 1977 he met Michelle, 
a sophomore, and they married in January 1978. They lived in 
Roseville, Minnesota, while he was in graduate school at the Uni-
versity of Minnesota. To make financial ends meet, he worked as 
a night security guard, loaded bread trucks, and was a research 
/ teaching assistant at the University. Michelle worked as a wait-
ress, and their first child Joe was born during this time. Michelle 
recalls that “we were poor but very happy.”

Phil completed a B.A. in Biology from Saint Mary’s Univer-
sity, Winona, Minnesota in 1977. His undergraduate thesis con-
cerned feeding ecology and growth in Spiny Softshell Turtles of 
the Upper Mississippi River Valley, and this was his initial aca-
demic effort in herpetology. He continued the pursuit of higher 
academics by completing an M.S. in Biology at the University of 
Minnesota in 1980. During this period he became involved with 

helping Dr. Jim Kitchell at the University of Wisconsin, Madison 
solve a complicated math problem concerning one of Jim’s re-
search publications. Not long thereafter, Phil was awarded a fel-
lowship at the University of Wisconsin where Jim became his 
PhD advisor and a respected friend. For the next four years the 
Cochrans lived in a mobile home parked in Don’s Mobile Man-
or (4 miles outside of Middleton, Wisconsin). His second son 
(Andy) and twin daughters (Jenny and Jesse) were born while 
living the trailer park life. Phil completed his PhD in Zoology in 
1984, where he trained as an ichthyologist. 

Phil accepted his first academic position with St. Norbert Col-
lege, DePere, Wisconsin, as an Assistant Professor (1984–1991), 
and Associate Professor (1991–2000) with the Division of Natural 
Sciences. Aside from his teaching responsibilities he was always 
involved in research, setting and checking traps (fish, turtle, and 
any other creature that swam in) on the Fox River and the East 
and West Twin Rivers. Family outings were a favorite with picnic 
lunches along the river in Mishicot and fishing trips all around 
the area. Phil always had either his family or students in tow. 
When not accompanied by the whole family he often took along 
one of his older sons who enjoyed tagging along, especially with 
college students. During the family time in DePere his wife said, 
“he kicked me back into college, encouraged and gently pushed 
me to continue with art studies. Under his loving care I earned 
degrees in Art, Art Education, and Adaptive Education. This all 
formed a basis for my having a job that would sustain me, as he 
had always told me that I needed to be able to earn a living in 
case he was not around. He encouraged all the family to do what 
they love.” 

Although Phil had a wonderful career at St. Norbert, in 2000 a 
job opened at Saint Mary’s University in the Biology Department 
that seemed like it was designed with him in mind. It was not 
long after Phil’s return to Saint Mary’s that he became headlong 
involved with Minnesota’s keystone snake species, the Timber 
Rattlesnake, Crotalus horridus. His interest in the conservation 
and natural history of this species in the Upper Mississippi River 
Valley was of the most genuine and sincere in every aspect. He 

Fig. 2. Phil at graduation time (2010) with student Courtney Keyler, 
whom he mentored for her senior thesis, “Genetic Variation of Neo-
nate and Juvenile Rattlesnakes (Crotalus horridus) as Determined by 
Analysis of DNA from Shed Skins.”

Fig. 3. A button symbolizing the memory of Phil designed by his be-
loved students.



Herpetological Review 46(4), 2015

721721

responded to calls when rattlesnakes were found in yards and 
school areas, and would relocate the snakes to a secure site. He 
inspired many students in the study of the biology, natural histo-
ry, genetics, and ecology and conservation of the Timber Rattle-
snake in the region. Along with his newfound interest in Timber 
Rattlesnakes he continued his studies of the fishes and turtles 
of the Upper Mississippi, working with sturgeon (Scaphirhyn-
chus albus and S. platorynchus), paddlefish (Polyodon spathula), 
and his beloved lampreys (Ichthyomyzon unicuspis, and mul-
tiple other lamprey genera and species). Phil worked in concert 
with academics from other institutions, the state Department of 
Natural Resources, and conservation groups to improve the con-
servation and scientific study of all things natural. His academic, 
motivational, and inspirational talents with students soon led to 
his becoming Chairman of the Department of Biology in 2004. 
Additionally, he served as Acting Associate Dean of Mathematics 
and Sciences, 2011–2012.

Phil’s herpetological and ichthyological studies ranged 
across international borders, extending into Mexico, and Central 
and South America. However, during the past decade his keen 
interest in all aspects of Timber Rattlesnake biology was reflect-
ed in a series of publications (Cochran 2008; 2010; 2014a, b, c; 
Cochran and Riebel 2014; McLaughlin et al. 2015). Phil hosted 
the first Timber Rattlesnake Symposium in Minnesota at Saint 
Mary’s University, in Winona, 24 September 2005, and published 
the proceedings (Keyler and Cochran 2005). Collectively, his 
publications in journals, newsletters, books, briefs, and bulle-
tins number in the hundreds, and he was an internationally rec-
ognized biologist. Despite these and many more contributions 
he made to us all, Phil never boasted of his achievements, and 
would always generously share the credit of his efforts.

Significantly, in addition to his academic and scholarly pen-
manship, Professor Cochran enriched the lives of his students. 
He has undoubtedly motivated hundreds of biology students 
to further their scientific knowledge, and use it to conserve our 
natural world and expand horizons in multiple scientific fields. 
He touched the minds and hearts of more students than he ever 
realized.

We have lost a Champion to herpetological education, a 
Champion mentor to future biologists and herpetologists, a 

Champion to conservation of our natural world, a Champion 
for the Timber Rattlesnake, and a Champion to humanity and 
his family. The fish and turtles of Ole’ Man River, the Father of 
Rivers, and the snakes and other creatures of the Blufflands of 
the Mighty Mississippi River Valley will all remember his spirit. 
And, when the winds whisper through the Valley and up over 
the Blufflands it will carry Phil’s spirit. The people of the Upper 
Mississippi River Valley whose lives he touched will carry on in 
his footsteps. The path this humble human being started will be 
forever ongoing through the lives of all that knew him. I will miss 
having a Rush River or Snake Hollow barley pop (as he referred to 
a good beer) with my colleague and friend after a day of climbing 
the Mississippi River bluffs in search of Crotalus horridus, but 
know that he is in the field with us always. 
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