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Captive Husbandry and Reproduction of the  
Desert Nightsnake (Hypsiglena chlorophaea) at the  
Arizona Center for Nature Conservation/Phoenix Zoo

The Desert Nightsnake (Hypsiglena chlorophaea; Fig. 1), a 
species previously nestled within H. torquata (Mulcahy 2008), is 
a small (up to 60 cm) and secretive species that is under-studied 
and poorly understood (Stebbins 2003). Despite being common 
in the United States from the desert Southwest north into central 
Oregon and Washington (Mulcahy 2008), its natural history, small 
body size, and nocturnal habits make it a challenging species to 
study in the field. Consequently, relatively little is known about 
the reproductive biology of H. chlorophaea.

Some information on reproduction for the genus Hypsiglena 
has been attained from live animals from the wild (e.g., Weaver 
2010) and museum specimens (Goldberg 2001). Clutch size 
has ranged from 2–6 eggs (mean 3.2; Goldberg 2001). Follicular 
size is known to vary seasonally (Goldberg 2001; Weaver 2010) 
and have ranged in length from 12–21 mm (Weaver 2010), but 
the size of oviposited eggs has not been published. Bartlett and 
Bartlett (2013) reported that egg incubation lasts between 50 and 
65 days for species of the genus Hypsiglena based on eggs laid 
by gravid wild-caught individuals (R. D. Bartlett, pers. comm.). 
Hatchlings are reportedly nearly 18 cm long (Bartlett and Bartlett 
2013). Egg laying and hatching events are rarely encountered 
or observed in the wild for many species of snakes, and this is 
especially true for Hypsiglena, again because of their secretive 
nature and diminutive body size. Additionally, Hypsiglena spp. 
remain under-represented in zoo collections.

Zoos and aquariums offer opportunities to gain information 
that is more challenging to obtain by studying animals in-situ. 
Consequently, these institutions have a great potential for 

sharing biological information with the scientific community. 
Many species, including those of the genus Hypsiglena, however, 
remain rare in managed-care settings. Not only are species of 
Hypsiglena a challenge to study in the field, they also remain 
under-appreciated in managed-care settings like zoos, with only 
two Association of Zoos & Aquariums (AZA)-accredited facilities 
maintaining representatives of the genus; in addition to the 
Arizona Center for Nature Conservation/Phoenix Zoo (ACNC), 
the Arizona-Sonora Desert Museum in Tucson, Arizona also 
holds one individual of unknown sex (Zoological Information 
Management System [ZIMS] 2019). A third institution, the 
Springs Preserve in Las Vegas, Nevada, currently holds two males 
and one female. Because ZIMS does not currently recognize the 
break in H. torquata published by Mulcahy (2008), all individuals 
at these three facilities are listed as H. torquata. It should be 
noted, however, that because not all zoos and aquariums 
subscribe to ZIMS, this is a conservative estimate, although we 
are unaware of other zoos working with any Hypsiglena species.

The ACNC has maintained a pair of H. chlorophaea since 
2014. Having successfully reproduced the species over the last 
three years, we have gained information about the reproductive 
biology of the species including clutch size, incubation period, 
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Fig. 1. Hypsiglena chlorophaea photographed at the Arizona Center 
for Nature Conservation/Phoenix Zoo. 
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and hatchling size. Additionally, we have demonstrated that our 
husbandry techniques can be used to successfully maintain and 
breed the species in a managed-care setting quite easily, all while 
on public display. In this report, we describe the husbandry 
and reproduction of H. chlorophaea at ACNC and hope that 
this information can be used by other institutions interested in 
keeping and breeding this or related species.

husbandry

Animals.—The ACNC acquired two young (based upon body 
size, but age unknown) male H. chlorophaea on 9 November 
2011 from a private source. Prior to this, the ACNC had only 
housed one other individual of the genus Hypsiglena for a brief 
period between 21 January and 30 September 1988, according 
to historical ACNC records. One individual acquired in 2011 
subsequently died on 9 October 2012. The remaining snake was 
housed alone in a standard 10-gallon glass tank (as described 
below) until a female was acquired on 7 October 2014 from a 
private individual. She was paired with the male on exhibit on 
17 November 2014.

Housing.—Housing for our adult pair consists of a standard 
10-gallon aquarium (50.8 × 25.4 × 30.48 cm) with a sliding screen 
top. This enclosure is on display to the public behind another 
glass panel. It has been fitted with naturalistic faux-rock panels 
on three of the four sides with the front left open for public 
viewing (Fig. 2). The substrate is a mix of washed natural play 
sand, decomposed granite, and fine grade coconut coir fiber. This 
substrate is mixed in the approximate ratio of one-part sand to 
one-part coco fiber to two-parts decomposed granite by volume. 
The substrate is then covered with a thin layer of leaf litter, which 
is primarily composed of native tree and bush species from 
on grounds at the ACNC. Substrate is replaced every three to 
four months or as needed. Natural hides are provided with the 
addition of various rocks, cactus skeletons, and commercially 
available cutaway style hides (also for public viewing). Water is 
always provided by a small shallow naturalistic stone water bowl 
and changed daily. The water dish is also cleaned and disinfected 
two to three times per week or as needed. We also provide a light 
misting of the exhibit once per week and do so more frequently 
during the monsoon season (July–September) or when it is 
raining to mimic the natural external conditions. 

A thermal gradient is provided during the active season 
(March–November) with temperatures ranging from 31–32°C on 
the warmer end of the exhibit to approximately 25°C on the cooler 
end. This is accomplished by setting the ambient temperature 

of the room to 26.7°C and using a 20-watt Halco (MR16BAB/L; 
Halco Lighting Technologies, Norcross, Georgia 30071) flood 
light in a track lighting fixture (US-258W; USALight.com, Patton, 
California 92369) for basking. In early 2016, the ACNC added 
a two-foot-long, twin-bulb T5 fluorescent light fixture (Sun 
Blaze; Sun Blaze & Solar Flare, Vancouver, Washington 98660) 
with one 6500K T5 HO 24-watt light (Spectralux®, Redmond, 
Washington 98052) and one ReptiSun® 5.0 UVB T5 HO light 
(Zoo Med Laboratories Inc., San Luis Obispo, California). This 
light was suspended approximately 45 cm above the bottom of 
the enclosure. 

The male was discovered to have skin issues (skin dry 
and crusted on dorsum) on 6 June 2016 and was treated with 
ceftazidime and topically with Silver Sulfadiazine 1% cream 
(SSD). The condition was later attributed to a UV burn resulting 
from the 5.0 UVB bulb, so it was removed. The male was 
separated from the female and removed from the enclosure 
on 17 November 2016. The male’s condition improved over the 
course of treatment and through several shed cycles before he 
was paired again with the female on exhibit on 21 March 2017. 
Based on this experience, we would recommend not housing 
these snakes under high UV output bulbs.

The snakes were provided with a seasonally-fluctuating 
temperature and light cycle to mimic natural conditions; the 
coolest part of this brumation cycle lasted about eight weeks 
(see Foster et al. 2019b for the 2016–2017 brumation schedule 
as an example). We discontinued feeding animals two weeks 
prior to the initial decrease in temperature (end of October) 

Fig. 2. Current Hypsiglena chlorophaea exhibit enclosure at the Ari-
zona Center for Nature Conservation/Phoenix Zoo.

Fig. 3. A clutch of five Hypsiglena chlorophaea eggs after being ex-
cavated for measurements and artificial incubation at the Arizona 
Center for Nature Conservation/Phoenix Zoo.
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to allow their systems to pass any undigested food. Starting 
in mid-November we began gradually lowering the ambient 
air temperature until the desired low temperature (10°C) had 
been reached in mid-December. Simultaneously, we gradually 
decreased the amount of time that basking lights were provided 
from eight hours each day until they were completely removed to 
coincide with the cooler ambient temperatures. A temperature 
of 10°C was maintained until the beginning of February when 
we began increasing temperatures and daylight length gradually 
over the next month. Ambient temperatures of 24–25°C with 
basking of 31–32°C were resumed in late February/early March. 
Water was always provided, and animals were still misted 
throughout the brumation cycles. The male was separated from 
the female during the 2016–2017 brumation cycle (because of 
the aforementioned skin condition) but was paired back up with 
her on exhibit on 21 March 2017. The snakes remained together 
during the 2015–2016 and 2017–2018 brumation cycles.

The male was again separated from the female on 8 July 2018 
after staff observed the female attempting to consume him, 
despite having been together for most of the previous three-and-
a-half years. Because of this attempted predation event, the male 
has since remained separated from the female, and we would not 
recommend pairing Hypsiglena or housing multiple individuals 
together without closely monitoring them.

Feeding.—During the H. chlorophaea activity season (approx. 
March–October), adults are offered frozen thawed pinkie mice 
of appropriate size once per week. Food items are offered with 
forceps, and snakes often strike and constrict the prey directly 
from these. If they are uninterested in the prey item, it is left in 
the exhibit overnight and removed the following day if it is still 
uneaten.

Breeding.—All breeding occurred in the exhibit described 
above. Attempted copulation was only observed once on 17 
February 2018. The female consistently went through ecdysis 
approximately ten days to two weeks before oviposition. On 23 
May 2016, she had a pre-lay shed 15 days before laying three eggs 
on 7 June 2016. On 5 May 2018, she had a pre-lay shed ten days 
before laying five eggs on 15 May 2018.

Egg Care & Incubation.—Immediately upon the discovery of 
eggs, they were removed from the enclosure for measurements 

and incubation (Fig. 3). Egg mass was recorded prior to setting 
them up for artificial incubation using a Prointxp® scale. Egg 
length and width measurements were also obtained at this time 
using Whitworth electronic digital calipers. Overall, the female 
laid 13 eggs over three consecutive years (2016–2018) and never 
double clutched in the same year. Mean clutch size (± 1 standard 
error [SE]) was 4.33 (± 0.667) eggs. Mean egg mass, length, 
and width was 2.71 (± 0.069) g, 30.38 (± 0.853) mm, and 11.40 
(± 0.138) mm, respectively. Due to a small sample size of only 
three eggs laid in 2016, data from this year could not be analyzed 
for comparison with data from 2017 and 2018. Mean egg mass, 
length and width did not differ between 2017 and 2018, however 
(F1,8 = 1.509, p = 0.245; F1,8 = 0.0476, p = 0.833; F1,8 = 2.68, p = 0.140, 
respectively).

All eggs were placed in Suspended Incubation Method 
(S.I.M.) containers (Squamata Concepts LLC, Staten Island, New 
York; see Baumer et al. 2012) in either an Avey® RCAB200 Reptile 
Cabinet incubator (Precision Incubators, Hugo, Colorado) or a 
24” Hot Box® incubator (C Serpents, Pompano Beach, Florida) 
for incubation at approximately 28.5°C (Fig. 4). Incubation 
period was consistent across all three years with incubation 
period ranging from 47–53 (mean = 50.33 [± 0.582]) days. Overall 
incubation success over three years was 92.3%, with only one of 
13 eggs laid going bad in the first year of breeding (this was likely 
an infertile egg as no development was ever observed).

Hatchlings.—Upon hatching, all hatchlings had their mass, 
snout–vent length (SVL), and tail length (TVL) recorded in 2017 
and 2018. These measurements were not obtained for 2016 
hatchlings. Mean mass, SVL, and TVL was 2.59 (± 0.043) g, 143.25 
(± 2.297) mm, and 28.66 (± 0.920) mm. Mass, SVL, or TVL of 
hatchlings did not differ between 2017 and 2018 (F1,8 = 2.463, p = 
0.155; F1,8 = 3.227, p = 0.110; F1,8 = 0.321, p = 0.587, respectively).

discussion

Zoos and other professional animal care facilities are valuable 
institutions that work to save species in the wild and educate the 
public about animals and the environment. These institutions 
are also positioned to acquire and share both reproductive and 
basic biological information previously unknown to science 
for many species, particularly those that are understudied or 
challenging to study in the wild. Because of their diminutive 

Fig. 4. Five Hypsiglena chlorophaea eggs being incubated in a Sus-
pended Incubation Method (S.I.M.) container at the end of the incu-
bation period at the Arizona Center for Nature Conservation/Phoe-
nix Zoo (note that egg #1 in the upper left corner has hatched).

Fig. 5. Hatchling Hypsiglena chlorophaea at the Arizona Center for 
Nature Conservation/Phoenix Zoo.



Herpetological Review 50(3), 2019

516     HERPETOCULTURE

body size and natural history, species of the genus Hypsiglena are 
challenging to study in the wild and understudied altogether. The 
ACNC has maintained a pair of H. chlorophaea since late 2014 
that has consistently reproduced for us under the husbandry 
conditions outlined above. Husbandry techniques for successful 
reproduction of H. chlorophaea in a managed-care setting have 
not been published until now, and we are unaware of any species 
of Hypsiglena having been reproduced in a managed-care setting 
before. Clutch size reported here (range 3–5, mean = 4.33 ± 0.667 
eggs) was similar to that reported by Goldberg (2001; range of 2–6 
and mean of 3.2) and Weaver (2010; range of 2–6 and mean of 4.1 
± 1.15). Oviposition dates by the female at the ACNC were fairly 
consistent across all three years (7 June 2016, 6 June 2017, and 18 
May 2018) and given that adult snakes experienced a brumation 
cycle mimicking the natural Phoenix-area environment, we 
suspect that the timing of oviposition observed in our setting is 
similar to that which would occur naturally in the area.

Hypsiglena chlorophaea eggs laid at the ACNC were 
considerably longer (mean = 30.38 ± 0.853 mm) than the large, 
well-developed follicles previously reported for this species 
ranging from 12–21 mm (mean = 16.1 ± 3.91 mm; Weaver 2010). 
We do not believe that this size discrepancy reflects a difference 
in the size of the female, as the female at the ACNC (most recent 
mass = 30.83 g) was smaller than some females examined by 
Weaver 2010 (females recorded up to 53.9 g). Instead, we believe 
that this discrepancy in size is simply due to the difference 
between measurements of oviposited eggs (in this study) and 
unfertilized follicles or follicles still undergoing growth and not 
near the timing of oviposition. Prior to this examination, egg 
morphometric data for H. chlorophaea eggs was unreported.

Our incubation success for H. chlorophaea was high (92.3%) 
as has been the case when using the suspended incubation 
method (S.I.M. containers) for other squamate species (Baumer 
et al. 2012; Foster et al. 2015; Foster et al. 2019a; Foster et al. 
2019b). Because of this success, we encourage other animal-care 
facilities to incorporate this incubation method for squamate 
egg incubation.

The incubation period for twelve eggs was also consistent 
(50.33 ± 0.582 days) across three separate years (2016–2018) when 
incubated at approximately 28.5oC. This was also consistent with 
the incubation period of 50–65 days reported by Bartlett and 
Bartlett (2013) for the genus Hypsiglena; incubation temperature 
for eggs reported by Bartlett and Bartlett (2013) is unknown. The 
timing of hatching coincided closely within each clutch; all eggs 
within a clutch hatched within 48 h of one another.

In this study, we were able to document hatchling size (mass, 
SVL, and TVL). Bartlett and Bartlett (2013) previously reported 
that hatchlings were approximately 18 cm in total length. Weaver 
(2010) reported finding animals (females) as small as 158 mm 
SVL and 2.3 g, which is similar in size to the hatchlings reported 
by us. By determining hatchling size, we allow others to correlate 
size to age for Hypsiglena spp.

The largest challenge posed in breeding H. chlorophaea 
has been getting hatchlings to feed on their own with any sort 

of regularity. Hatchlings are coerced into feeding on mouse 
and pinkie parts using forceps, often requiring some “force-
feeding” techniques (e.g., inserting food items into the mouth 
of hatchlings). Consequently, this can be a tedious and time-
consuming task for staff. One individual had willingly begun 
accepting small strips of cut chicks (Gallus gallus domesticus) 
left in its enclosure overnight. We will continue developing 
husbandry and feeding techniques to overcome the challenges 
posed by feeding small snakes (ca. 2.5 g at hatching; Fig. 5) that 
primarily consume lizards, snakes, and snake eggs in nature 
(Brennan and Holycross 2006).

Acknowledgments.—We thank Rich Sartor, Gary West, and Ben 
York for reviewing and improving an earlier version of this manu-
script. Dick Bartlett provided some additional insight into reproduc-
tion of Hypsiglena. We also thank Anthony Stackhouse for supplying 
a photograph used in this manuscript.
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TESTUDINES

HOMOPUS FEMORALIS (Greater Padloper). REPRODUCTION 
AND GROWTH. Reproduction and growth to maturity have im-
portant effects on population dynamics. However, neither repro-
duction nor growth to maturity has been systematically studied 
in the South African tortoise Homopus femoralis. According to 
published life history notes, females produce clutches of 1–4 
eggs in spring, and eggs have a length and width of 28.0−36.0 and 
25.0–27.0 mm, respectively (Loehr 2013. Herpetol. Rev. 44:304–
305). There appears to be no published information on growth. 
In 2007–2018, I kept two wild-caught H. femoralis (male SCL 97 
mm, mass 163 g, collected near Bloemfontein; female SCL 131 
mm, mass 399 g, collected near Beaufort-West; SCL values did 
not change during this study) and recorded reproduction and 
growth of offspring. The indoor enclosure of the pair measured 
2 m2 and was well-structured to mimic their natural habitat (Fig. 

1). The range of photoperiod and temperature simulated natu-
ral conditions experienced by H. femoralis in the wild. Eggs were 
transferred to an incubator immediately after laying and incu-
bated in Seramis® clay granules or without substrate, at a di-
urnal temperature cycle between 24.0–28.0°C and 31.0–33.0°C, 
except one egg that was incubated at a constant temperature 
of 30.0°C. Offspring were housed in enclosures that had similar 
structure, photoperiod, and temperatures as the adult enclosure. 
All dimensions were recorded to the nearest 0.01 mm with digi-
tal calipers and masses were recorded to the nearest 1 g with a 
digital balance.

In 2007–2018, the female produced one clutch per year, 
except in 2009, 2012, and 2016, when no eggs were laid. In total, 
17 eggs were produced of which 12 hatched after 74–112 days 
(Table 1). One egg in a three-egg clutch broke during nesting 
and the other unhatched eggs appeared infertile. Egg volume 
(EV) was independent of clutch size (linear regression, F1,8 = 
0.56, P = 0.48), but hatchling shell volume (SV) 12–24 h after 
hatching correlated positively to egg volume (F1,11 = 11.43, P < 
0.01, R2 = 0.53; SV = 0.617 * EV + 3.070). Offspring consisted of 
four males and six females. The sex of one offspring could not 
yet be determined at the time of writing. Mean growth rate of the 
offspring was slow, with offspring reaching 87% and 77% of the 
adult male, and 65% and 31% of the adult female SCL and mass, 
respectively, at an age of ten years (Fig. 2).

Although current results are based on a small sample, they 
represent the first reported multi-annual data on fertility, 
incubation period, and growth in H. femoralis. Furthermore, 
mean egg size exceeded the maximum size reported in the 
literature (Loehr 2013, op. cit.). Because captive conditions 
generally provide ample resources (e.g., water, nutrients, heat) 
compared to the wild, it is likely that fertility and growth rates 
in wild H. femoralis are lower than measured in this study. 
Consequently, population resilience in H. femoralis might be 
lower than one might expect in a small-bodied tortoise that 
produces clutches containing multiple eggs.

HERPETOCULTURE NOTES

table 1. Clutch, egg, and hatchling characteristics in Homopus femo-
ralis.

Parameter Mean ± SD Range N

Clutch size 1.9 ± 0.78 1–3 9

Egg length 40.0 ± 2.63 35.8–45.2 16

Egg width 27.3 ± 1.01 25.4–29.9 16

Egg mass 17.0 ± 1.52 13.5–19.5 16

Egg volume1 15.6 ± 1.46 12.1–18.1 16

Incubation period 83.3 ± 10.33 74–112 12

Straight carapace length 34.4 ± 1.50 32.2–37.6 12

Maximum shell width 34.4 ± 1.66 32.1–37.1 12

Maximum shell height 20.6 ± 1.17 18.9–22.8 12

Shell volume1 12.8 ± 1.24 10.3–14.4 12

Body mass 11.8 ± 1.24 9.2–13.4 12

1Calculation according to Loehr et al. 2004 (Herpetologica 60:444–454).

Fig. 1. Indoor enclosure for adult pair of Greater Padlopers (Homopus 
femoralis). The pair were housed in the right side. 
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Fig. 2. Mean straight carapace length (± SD, closed symbols) and 
body mass (± SD, open symbols) in captive-bred Homopus femora-
lis of different ages. Italic numbers indicate sample sizes (males.fe-
males.unknown sex). Letters M and F indicate the sizes of the found-
er male and female.
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SQUAMATA — LIZARDS

SCELOPORUS JARROVII (Yarrow’s Spiny Lizard). NOVEL FE-
CAL COLLECTION TECHNIQUE.  Previous literature does 
not provide detailed descriptions of fecal collection methods 
from lizards, other than to massage their bellies (Jorge 2013. 
Parasitol. Res. 112:4001–4007; Dodd 2016. In Reptile Ecology 
and Conservation: A Handbook of Techniques. Oxford Univer-
sity Press, Oxford, UK). We developed a novel and inexpensive 
method to extract fecal samples from lizards. Our method uses 
a foam pool noodle (a long cylindrical tube of polyethylene 
foam that is most commonly used for flotation or recreation in 
swimming pools). To create the fecal collection tool, a 4 cm-
long piece of foam pool noodle was cut, and then sliced lon-
gitudinally on one side, so that it could be opened like a book 
(Fig. 1A). The lizard should then be inserted into the 4-cm 
piece of foam pool noodle so that it is secured between the 
front cover and back cover of the foam pool noodle (Fig. 1B). 
The foam pool noodle should be centered over the abdomen 
of the lizard, although it is acceptable if the noodle is a little 
longer or shorter than the full length of the abdomen. Once in 
place, firmly squeeze on the foam pool noodle in pulses (press 
and let go, press and let go), which in turn puts gentle pressure 
on the lizard, for no more than 60 seconds. If a fecal pellet was 
not passed after 60 seconds, the authors found that continued 
pressure was unlikely to produce one. In trials with this new 
method, we experienced a 97% success rate with Sceloporus 
jarrovii (N = 66), and 95% success rates with S. virgatus (Striped 
Plateau Lizard) and Urosaurus ornatus (Ornate Tree Lizard; N 
= 54 and 13, respectively). Although the snout–vent length of 
individual lizards varied from 4 to 15 cm, we found that a 4-cm 
length of foam pool noodle worked for this entire size range. A 
longer cut of pool noodle may be needed for larger lizards. We 

hope that this note proves useful for researchers searching for a 
reliable, non-invasive, and cost-effective method to collect fe-
cal samples from lizards. 

Work was conducted under Arizona Fish and Game permits 
#SP607685 and SP625672.

EARYN McGEE, University of Arizona, RM 318, 1064 E Lowell St., Tuc-
son, Arizona 85719, USA (e-mail: earynnmcgee@email.arizona.edu); SAR-
AH MANKA-WORTHINGTON, Indiana State University, 600 N Chestnut 
St., Science Building, RM 348 (e-mail: sworthington1@sycamores.indstate.
edu); MICHAEL BOGAN, University of Arizona, RM 318, 1064 E Lowell St., 
Tucson, Arizona 85719, USA (e-mail: mbogan@email.arizona.edu).

SQUAMATA — SNAKES

ACROCHORDUS JAVANICUS (Javan Wart Snake). HUNTING 
AND FEEDING BEHAVIOR. Distributed throughout South-
east Asia, Acrochordus javanicus is a nocturnal, non-venomous 
aquatic snake that inhabits predominantly freshwater environ-
ments such as rivers, streams and estuaries (Lillywhite 1996. Zoo 
Biol. 15:315–327). These nocturnal snakes are characterized by 
their loose skin covered in small rough scales that do not over-
lap; the skin is commonly used in the commercial leather trade 
(Shine et al. 1995. J. Herpetol. 29:352–360). Acrochordus spp. feed 
mostly on fish (Shine 1986. Copeia. 1986:424–437) but may also 
prey on crustaceans (Voris and Glodek 1980. J. Herpetol. 14:108–
111). Although prey selection is known, observations on hunting 
behavior in the wild are lacking, where observations on captive 
specimens can be helpful in elucidating the behaviors that these 
animals exhibit. Here I describe the hunting and feeding be-
havior of a wild-caught adult male A. javanicus that is currently 
housed in an aquatic enclosure at the River Safari, Singapore. 

The A. javanicus is maintained on a diet of live common 
goldfish (Carassius gibelio) (total length = 12 cm) and is fed every 
14 days. When C. gibelio were introduced into the enclosure, 
the snake actively foraged in search of the prey, appearing to 
rely more on chemoreception and tactile sensation than vision. 
Several occurrences were observed when the prey swam in front 
of the snake but elicited no response when it was not actively 
tongue-flicking. However, when the prey made physical contact 
with any part of the snake, the snake propelled itself in that 
direction with its mouth wide open. Whenever the snake failed 
to capture its prey, it used its tail to herd the prey back towards 
its head with what could be described as a whipping motion. 
Another hunting technique observed with this individual was 
the cornering and enveloping of prey with its body, confining the 
prey to a smaller space before striking. 

The individual housed at the River Safari has been observed 
to consume live prey by means of constriction. However unlike 
true constrictors, the purpose of constriction seems to aid the 
positioning of its prey prior to consumption; this behavior has 
also been observed in Acrochordus granulatus (Lillywhite et al., 
op. cit.). The rough scales of this genus may have developed as an 
adaption to its feeding ecology. 

WEBSTER CHEONG, Herpetology Section, Wildlife Reserves Singa-
pore, 80 Mandai Lake Road 729826, Singapore (e-mail: webster.cheong@
wrs.com.sg).

MICRURUS PYRRHOCRYPTUS. FEEDING HABITS. Micrurus 
pyrrhocryptus (Elapidae) is a widely distributed coral snake that 
spans the countries of Argentina, Bolivia, Paraguay, and western 
Brazil (Silva Jr. and Sites 1999. Herpetologica. 57:1–22). Informa-
tion on its ecology and natural history is sparse and scattered 

Fig. 1. A) 4-cm piece of a pool noodle with a cut on one side. B) Fe-
cal sample being collected from Sceloporus jarrovii via the new pool 
noodle method. 
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in reports on populations from Argentina and Brazil (Roze 1996. 
Coral Snakes of the Americas: Biology, Identification and Ven-
oms. Krieger Publishing Company, Malabar, Florida; Leynaud 
et al. 2008. Stud. Neotrop. Fauna E 43:19–24; Ávila et al. 2010. S. 
Amer. J. Herpetol. 5:97–101). Under natural conditions, M. pyr-
rhocryptus exhibits typical coral snake dietary preferences and 
consumes snakes and amphisbaenians (Ávila et al., op. cit.). Here 
we present observations on the feeding habits of a wild-caught 
captive male M. pyrrhocryptus (total length [ToL] = 95.0 cm; tail 
length [TL] = 5.8 cm) housed at the Zoológico Municipal Santa 
Cruz in Santa Cruz de la Sierra, Bolivia. 

From August 2018 to April 2019, we periodically offered the 
M. pyrrhocryptus a total of 41 live snakes and amphisbaenians 
as prey. On 37 occasions, the M. pyrrhocryptus consumed the 
prey item offered (Table 1). However, in four instances, the prey 
was not consumed, including three Amphisbaena camura (mean 
ToL ± SD = 28.0 ± 1.7 cm; mean TL = 2.9 ± 0.1 cm; mean body 
mass = 14.4 ± 5.1 g) and one Dipsas turgidus (ToL = 46.5 cm; TL 
= 8.1 cm; mass = 30.1 g). From these observations under captive 
conditions, it appears that M. pyrrhocryptus will readily consume 
snakes and other elongate vertebrates as has been reported for 
other species of Micrurus (Roze 1996, op. cit.; Sosa et al. 2013. 
Herpetol. Rev. 44:155).

RONALD SOSA (e-mail: yacarek@gmail.com), MARCO SENZANO 
(e-mail: marco_23735@hotmail.com), Departamento de Conservación y 
Manejo de Vida Silvestre, Zoológico Municipal Santa Cruz, Avenida Marcelo 
Terceros Banzer, Santa Cruz de la Sierra, Bolivia; CHRISTOPHER M. SCHALK, 
Arthur Temple College of Forestry and Agriculture, Stephen F. Austin State 
University, 419 E. College Street, Nacogdoches, Texas 75962, USA (e-mail: 
schalkc@sfasu.edu).

PITUOPHIS MELANOLEUCUS MUGITUS (Florida Pine Snake). 
LONGEVITY AND TUMOR DEVELOPMENT. Pituophis melano-
leucus mugitus is found on the Atlantic Coastal Plain from South 
Carolina southward throughout much of peninsular Florida, USA. 
Information on the life history of this species is summarized by 

Krysko et al. (2019. Amphibians and Reptiles of Florida. Univer-
sity of Florida Press, Gainesville), but no information is available 
on the longevity of wild-caught individuals. Maximum longevity 
in captivity is for a wild-caught male held 18 y, 11 m, 21 d by Zoo 
Atlanta (Snider and Bowler 1992. SSAR Herpetol. Circ. No. 21).

On 4 May 1987 at 2100 h, I captured a subadult male crossing 
County Road 29 (27.25870°N, 81.30521°W, WGS 84; 25.9 m elev.) 
northeast of Archbold Biological Station in Highlands County, 
Florida, USA. The snake was retained because the area to the west 
was being actively bulldozed for residential development; at the 
time, the species was not protected under state law. The snake 
lived in captivity until 30 May 2019 when it succumbed to cancer. 
Numerous large tumors formed external to the large intestinal 
tract anterior to the vent, thus inhibiting evacuation of fecal 
matter. An attempt to remove the tumors was unsuccessful. At the 
time of death, the snake had an SVL = 106 cm and tail length = 15 
cm. The snake and its tumors were deposited in the herpetology 
collection at the Florida Museum of Natural History (UF 188718).

The minimum age of P. m. mugitus reported herein was 32 y. 
Although not measured at capture, the male was not considered 
to be an adult at that time. In P. melanoleucus mugitus, sexual 
maturity is reached at ca. 3 y (Krysko et al., op cit.), thus making 
it probable that this individual was 1–2 y older than 32 at death. 
In captivity, other subspecies of P. melanoleucus have reached 
20–22 y of age (Animal Diversity Web, Museum of Zoology, 
University of Michigan; https://animaldiversity.org/accounts/
Pituophis_melanoleucus/#lifespan_longevity), but this record 
of 32+ years for P. m. mugitus extends the maximum known age 
considerably. Reports of non-epidermal carcinomas are rare in 
snakes (e.g., Petterino et al. 2006. Vet. Clin. Pathol. 35:95–100), so 
this observation may be of interest to veterinary pathologists.

C. KENNETH DODD, JR., Florida Museum of Natural History, University 
of Florida, Gainesville, Florida 32611, USA; e-mail: terrapene600@gmail.com.

table 1. Diversity and size of prey consumed by a captive male Micrurus pyrrhocryptus from the Zoológico Mu-
nicipal Santa Cruz in Santa Cruz de la Sierra, Bolivia. Values reported are mean (± SD). Blank spaces indicate that 
no data were recorded for that category. 

Taxon N Total length (cm) Tail length (cm) Mass (g)

Amphisbaenidae 
 Amphisbaena borelli 11 20.5 (± 1.8) 1.8 (± 0.4) 3.4 (± 0.9)
 Amphisbaena camura 1 18  10.5
 Amphisbaena sp. 2 21.3(± 5.3)  2.8
Gymnopthalmidae 
 Bachia dorbignyi 1 14  1.1
Colubridae 
 Erythrolamprus sp. 1 59.3 10.5 30.0
 Dipsas turgidus 9 34.1(± 9.5) 5.6 (± 1.8) 11.4 (± 10.9)
 Leptodeira annulata 1   16.0
 Oxyrhopus guibei 1   
 Tantilla melanocephala 1   
 Xenodon pulcher 1 17.5 2.0 4.0
Leptotyphlopidae 
 Epictia sp. 1 23.0 0.8 9.75
Typhlopidae 
 Typhlops sp. 1 11.0 0.5 1
Viperidae 
 Bothrops mattogrossensis 6   4.8 (± 0.3)


