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Husbandry and Reproduction of Protobothrops tokarensis 
(Nagai, 1928) at the Saint Louis Zoo

Zoos and aquariums provide opportunities to observe 
poorly known species and collect data that are difficult to 
obtain in the field. In addition, the number of field studies on 
snakes has historically lagged behind those of other vertebrate 
groups (Shine and Bonnet 2000). As such, information acquired 
under managed care can contribute greatly to the scientific 
understanding of snakes, including offering insights into 
reproductive biology (Shiryaev et al. 2007).

The Saint Louis Zoo in Missouri, USA houses a number of 
Asian pit vipers (Viperidae: Crotalinae) that are rarely kept in 
zoological collections and about which relatively little is known. 
Herein, we discuss the husbandry and breeding (including a 
possible out-of-season oviposition event) of the Tokara Habu 
(Protobothrops tokarensis). Published information on the care 
and reproduction of species in the genus Protobothrops is scarce 
(Kudryavtsev et al. 2002, 2003; Shiryaev et al. 2007) and nearly 
nonexistent for P. tokarensis (Visser 2015).

Protobothrops tokarensis is endemic to the Tokara Islands 
(Takarajima and Kodakarajima) in the Satsunan (northern 
Ryukyu) Islands of Japan (Shibata 1960). Originally assigned to the 
genus Trimeresurus, the taxon was later moved to Protobothrops 
and is one of 15 species currently recognized in this genus (Uetz 
et al. 2020). Protobothrops tokarensis inhabits secondary forest, 
shrubland, and open grassland and is also encountered around 
human settlements. It is an opportunistic predator of a variety 
of birds, lizards, and mammals (Toda 2014; Visser 2015). While 
considered common within its distribution, the species is listed 
as Vulnerable on the IUCN Red List of Threatened Species due 
to its extremely restricted area of occupancy (<10 km2) and the 
potential for overexploitation (Ota and Kidera 2018).

HuSbAndry

The Saint Louis Zoo first received two P. tokarensis in 2004. 
These individuals, both females, failed to produce offspring and 
died in 2012 and 2020. In 2007, two juveniles (a male and female) 

were also acquired by the zoo. The female weighed 21 g not 
long after arrival and was reportedly wild-caught, with a given 
collection locality of “Tokara-shima” (Tokara Islands). No data 
were provided regarding the origin of the male, but presumably, 
it was also obtained from the wild. The pair acquired in 2007 
were reared to maturity at the zoo; the female weighed 374 g and 
the male weighed 433 g in October 2018.

Beginning in 2016, the female was housed off-exhibit 
in a Tetrafauna® ReptoHabitat (Spectrum Brands Pet, LLC, 
Blacksburg, Virginia) terrarium measuring 91 × 45 × 40 cm (L × W 
× H). The enclosure was furnished with various hides, including 
a stack of tiles separated by PVC spacers attached with silicone 
caulk (Fig. 1). A 75W PAR38 halogen spot bulb was placed at a 
distance of 20 cm directly over the stacked tile to provide a 
basking spot and thermal gradient of 29–40°C across multiple 
hiding spaces. Full-spectrum light, including ultraviolet-A 
and -B, was offered using a ReptiSun® 5.0 T5 HO fluorescent 
bulb (Zoo Med Laboratories Inc., San Luis Obispo, California) 
positioned at the same distance from the top of the stacked tile 
as the halogen bulb.

The male was housed on exhibit in a 76 × 76 × 76 cm custom 
fiberglass enclosure with two glass sides for public viewing. The 
exhibit was furnished with perching branches, dried grasses, and 
live plants to replicate the species’ natural habitat. Lighting was 
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Fig. 1. Tile stack offered to Protobothrops tokarensis. 
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the same as the off-exhibit holding but with the addition of a 
64W 5000K LED strip light to facilitate plant growth. Lights were 
located approximately 20 cm above some perching, creating a 
basking spot with a thermal gradient of 27–38°C.

The substrate in both enclosures consisted of a 5–8 cm mix 
of hardwood bark mulch, sand, carbon, and oyster shell that was 
covered by approximately 2.5 cm of dried grass and leaf litter 
(magnolia and live oak). Leaf litter was frozen for 5–7 days prior 
to use in the enclosures. A bowl of water was constantly available 
and supplemented by misting. Water changes and enclosure 
cleanings were performed ad libitum. The diet offered to the 
snakes alternated between adult mice (Mus musculus), juvenile 
rats (Rattus norvegicus), and quail (Coturnix sp.). The frequency 
of feeding varied according to season (Table 1).

SEASonAl CyClinG And brEEdinG

Environmental conditions for the pair were adjusted 
throughout the year to replicate natural cycles (Table 1). In 
September 2016, the male was introduced to the off-exhibit 
enclosure housing the female, and the pair was kept together 
until mid-July 2017. Subsequent pairings occurred between 
March–July 2018 and September 2018–July 2019. The pair 
was occasionally separated for periods of up to five days, but 
otherwise, they were continually housed together during the 
brumation and breeding seasons, even after a copulation event 
was observed. As temperatures and photoperiod increased in 
March, the pair was often observed utilizing the same hiding 
space, typically in the bottom portion of the tile stack. Copulation 
was witnessed at least twice in early April, coinciding with the 
terrarium being misted heavily.

The female refused to eat during the month prior to 
oviposition, but food continued to be offered at normal 
frequency. When abdominal girth implied that the female 
was gravid, a covered 33 × 20 × 12 cm plastic shoebox (Uline 
Industries, Pleasant Prairie, WI) filled with damp sphagnum and 
coconut husk was offered as a nest box. A 5-cm hole was cut into 
the lid of the container to allow the female access to the interior. 
The gravid female would move back and forth between the nest 
box and the upper warmer portion of stacked tile, typically from 

the evening to morning shortly after basking lights came on. 
While in the tile stack, the female would often extend a loop of 
her body outside the edge, exposing the portion of her abdomen 
holding the eggs to the light and heat. 

eggs and incubation

Two weeks following ecdysis, on 12 October 2017, the female 
laid a clutch of four eggs in the nest box. When discovered by 
a keeper at 0830h, the female was coiled around the eggs. As 
the box was opened and the eggs were removed for artificial 
incubation, the female struck repeatedly. The eggs were candled 
and found to contain visible blood vessels (Fig. 2). The four 
eggs averaged (±1 SD) 56.0 ± 4.4 mm in length, 17.9 ± 0.7 mm in 
width, and 20.2 ± 2.3 g in weight. Total weight of the clutch was 
81 g (Table 2). A plastic 35 × 25 × 12 cm box was partially filled 
with vermiculite moistened with water (1:1 ratio by weight), and 
the eggs were placed on a platform made from plastic egg crate 
lighting diffuser to elevate them above the substrate (Fig. 2). 
The box was covered by a lid with a small hole in the center to 
provide air exchange, and then placed in a MyTemp Mini H2200-
HC thermoelectric incubator (Benchmark Scientific, Edison, 

table 1. Seasonal cycling of Protobothrops tokarensis.

Parameter Winter (Dec–Feb) Spring (Mar–May) Summer (Jun–Aug) Autumn (Sep–Nov)

Ambient  10 Gradually Gradually Gradually
temperature (°C)  increased to 18 increased to 23 decreased to 10

Basking light Increased to 3:21 12:12 12:12 Decreased to 0:24
cycle (hrs on: off) in February   in September

Full-spectrum Dimmed, 9:15 Gradually  12:12 Gradually
light cycle (hrs on: off)  increased to 12:12  decreased to 9:15

Misting frequency 1x, lightly 3–4x, heavily 2–3x 1–2x
(/week)  during storms

Feeding frequency Not fed 1–3x, initial small 1–3x 1–3x, feeding stopped
(/month)  prey item in mid-March  in mid-October

Animal managment Brumation, Copulation starting Separation of Introduction of male to
 minimal disturbance in April pair in mid-July female in mid-September*

*Introduction in autumn of 2017 was postponed until March 2018; see text for details.

Fig. 2. Eggs of Protobothrops tokarenis. Left: Blood vessels of a viable 
egg are discernable during candling. Right: Elevated platform used 
for incubation of the 2017 clutch.
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New Jersey). The eggs were initially incubated at 22°C, but after 
5 days, the incubation temperature was increased incrementally 
over two weeks to 25°C. After 109 days of incubation, two of the 
eggs hatched (Fig. 3). The two remaining eggs failed to pip; these 
eggs were opened 10 days after the other eggs hatched, and both 
contained dead full-term embryos.

Based on body condition and girth, the female was suspected 
of being gravid again in June 2019. The female underwent 
ecdysis on 1 July, but oviposition failed to occur during the 
next several weeks. Over this period, keepers noticed further 
abdominal enlargement, lethargy, and a slight decline in overall 
body condition. The snake was presented to the staff of the Saint 
Louis Zoo Animal Health department with possible dystocia. 
Radiographs on 22 July revealed the presence of six eggs, 
including one that was in a position blocking the reproductive 
tract. A dose of 2 IU (4.7 IU/kg) oxytocin was administered to 
the female by a veterinarian. The snake was temporarily placed 
in a plastic container with dampened sphagnum substrate 
and a hide box for observation. The following morning, the 
entire clutch of six eggs was discovered under a hide box. Five 
of these eggs exhibited blood vessels during candling, but one 
was externally discolored. The remaining egg (# 6) was small and 
deemed to be nonviable; therefore, it was not incubated. The five 
viable eggs had a mean length of 52.4 ± 4.3 mm, a mean width 

of 24.3 ± 0.7 mm, and a mean weight of 20.8 ± 1.5 g. Total clutch 
weight (including the small inviable egg) was 114.6 g (Table 2). 
The eggs were incubated at 25°C using the previously described 
setup, except that the eggs were partially buried in the dampened 
vermiculite, rather than being placed on an elevated platform. 
Two eggs, including the discolored one, developed mold and 
collapsed during incubation; these eggs were opened on day 
34 of incubation and found to contain deceased embryos. The 
remaining three eggs continued to develop and hatched after a 
total incubation period of 61 days (Fig. 3).

The mean length of viable eggs in the 2019 clutch (N = 5) was 
shorter than in the 2017 clutch (N = 4), but this difference was 
not significant using an unpaired t-test (t[7] = 1.072, p = 0.319). 
In contrast, the mean width of viable eggs differed significantly 
between the clutches, t(7) = 11.348, p < 0.0001; the viable eggs 
produced in 2019 were wider than those in 2017 (Table 1). The 
relative clutch mass (total weight of the clutch divided by post-
partum weight of the female) was 0.217 in 2017 and 0.333 in 2019.

rEArinG oF younG

At hatching, the neonates of both clutches had a mean 
weight of 14.2 ± 2.3 g (Table 1). The mean proportion of neonate 
body weight to egg weight was 0.676 ± 0.118. Neonate weight 
was positively correlated with egg width (r = 0.726) but not egg 
length or egg weight. However, as our sample size was small, the 
difference of the slope from zero was not statistically significant 
based on a one-way ANOVA (F[1,3] = 3.350, p = 0.165).

The neonates were housed at ambient temperatures of 
23–25°C on moistened paper towels until their first ecdysis, 
which occurred 7–9 days after hatching. After this initial shed, 
they were moved into 35 × 20 × 22 cm plastic Kritter Keeper® 
terrariums (Lee’s Aquarium & Pet Products, San Marcos, 
California). A thermal gradient of 22–31°C was created using heat 
tape controlled by a VE-200 thermostat (Vivarium Electronics/
Reptile Basics Inc., High Point, North Carolina) under one half 
of each enclosure. The juveniles were offered pinky mice (Mus 
musculus) once a week; all snakes refused their first offering. 
After three consecutive refusals, the snakes that were not readily 
taking food were assist fed or presented with amphibian- or 
lizard-scented pinky mice until food was readily accepted.

table 2. Measurements of the eggs and neonates of Protobothrops tokarensis.

 Egg measurements
Clutch Egg    Neonate
year number Length (mm) Width (mm) Weight (g) weight (g)

2017 1 60.6 18.7 23.0 15.0

 2 60.1 17.6 22.0  10.0a

 3 52.4 18.4 18.0 –

 4 50.8 16.8 18.0 –

2019 1 48.0 24.0 18.6 13.8

 2 51.1 24.4 20.2 –

 3 49.1 25.0 21.0 16.4

 4 53.8 25.0 21.3 16.0

 5 60.1 23.0 23.1 –

   6b – – 10.4 –

a Neonate died at 3 months of age. 
b Egg was nonviable and was not measured or incubated.

Fig. 3. Hatchling Protobothrops tokarensis. Left: First individual to 
pip in 2017. Right: Neonate emerging from an egg in 2019.
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Later, the juveniles were transferred to 30 × 30 × 30 cm 
custom-built plastic front opening terrariums. A basking spot 
of 27–33°C was created in each enclosure by positioning a 30W 
PAR20 incandescent bulb over a stack of flat slate. Substantial 
amounts of perching branches were also provided. The substrate 
was a mix of hardwood mulch, sand, and sphagnum with a layer 
of magnolia leaves. One of the offspring from the 2017 clutch 
(egg # 2) died on 28 April 2018 (Table 2), but the remaining 
individuals of both clutches appeared healthy and subsequently 
increased in body weight by an average of 35.7 ± 13.7% over the 
first year of life.

discussion

To our knowledge, this is the first report on the husbandry 
and breeding of P. tokarensis in a North American zoological 
facility. Along with seasonal temperature cycling including cool 
winters, we believe that two factors promoted reproduction. 
First, increased periods of misting in the spring may have helped 
to trigger reproductive behavior. Although Brown and Shine 
(2002a) found that precipitation events did not influence the 
activity levels of tropical snakes in Australia, our observations of P. 
tokarensis under managed care suggest that misting increased the 
activity of the individuals, and the pair were observed copulating 
during periods of misting. Second, although the pair was housed 
together almost continuously during the brumation and breeding 
seasons, we occasionally separated the male from the female for 
brief periods. These separations may have been important in 
stimulating reproduction when the pair was reintroduced. In two 
other species of Protobothrops, successful breeding was elicited by 
repeatedly introducing males and females together for periods of 
several hours (Shiryaev et al. 2007).

Both of the clutches reported herein were found in the 
morning, consistent with observations of the egg-laying behavior 
of wild-caught females in the laboratory by Koba et al. (1970). 
Visser (2015) stated that females will sometimes (but not always) 
guard eggs after laying, which agrees with our observations during 
this study. As P. tokarensis has previously been documented to nest 
in July (Koba et al. 1970), the October oviposition event during this 
study potentially occurred out-of-season. However, according to 
Korshunov (pers. comm.), wild P. tokarensis have occasionally laid 
eggs in winter, suggesting that oviposition in October may not be 
atypical. The reproductive female at the Saint Louis Zoo produced 
eggs in 2017 and 2019, while no eggs were laid in 2018. Because the 
female did not lay eggs until October in 2017, she was not paired 
with the male again until the following spring, which may have 
negatively affected breeding in 2018. However, reproduction might 
also regularly require two years in this species. Phylogenetically, 
P. tokarensis is most closely related to P. flavoviridis (Guo et al. 
2016). Nishimura and Kamura (1994) estimated that only about 
half of wild P. flavoviridis females were gravid during the breeding 
season. It is likely that the reproductive physiology of P. tokarensis 
is similar, suggesting that biennial reproduction may be normal in 
both species. Further studies would be beneficial for determining 
the exact timing of the reproductive cycle in P. tokarensis.

Clutch sizes of 4–7 eggs have been previously reported in P. 
tokarensis (Koba et al. 1970). Data from the present study fell 
within this range, with a larger clutch size in 2019 than 2017. 
Consistent with measurements of P. tokarensis eggs by Koba et al. 
(1970), the lengths of viable eggs varied considerably in this study. 
Relative clutch mass (RCM) also varied during this study, but the 
values were similar to the estimates of 0.32–0.37 for P. flavoviridis 

given by Nishimura and Kamura (1994). Differences in clutch size, 
egg dimensions, and RCM between 2017 and 2019 in the current 
study may have been the result of growth by the female during 
the interval between years. Unfortunately, we were unable to test 
this possibility, as body size (i.e., snout-vent length) of the female 
was not measured. However, changes in the number and shape of 
eggs in relation to maternal body size are known in snakes, with 
larger females producing more eggs and shorter, wider eggs than 
smaller females (Ford and Seigel 1989; Brown and Shine 2002b). 
These changes are likely due to constraints on the packing of eggs 
within the female body (Brown and Shine 2002b).

The incubation periods reported in this work were substan-
tially longer than those previously documented for P. tokarensis. 
Eggs of P. tokarensis studied Koba et al. (1970) hatched after 45–46 
days, but the temperature during incubation was not indicated. 
Incubation temperature has a profound effect on development 
time in reptiles (Vleck and Hoyt 1991; Köhler 2005). When kept at 
temperatures fluctuating between 21.8–30.8°C, P. flavoviridis eggs 
hatched after 85–87 days (Nishimura and Kamura 1993b). In con-
trast, P. flavoviridis eggs incubated at 27–29°C hatched after 48–50 
days at the Moscow Zoo (Kudryavtsev et al. 2002). The relatively 
cool temperatures used during this study were likely responsible 
for the extended incubation periods that we observed.

We briefly incubated one of the two clutches in this study 
at a lower initial temperature (3°C difference). This factor could 
explain some of the disparity between the incubation periods of 
the clutches. However, incubation length is also a function of the 
developmental stage at which the eggs are laid. In some reptiles, 
particularly squamates, eggs continue to develop while still in the 
oviduct (Vleck and Hoyt 1991). Therefore, dystocia of the female 
in 2019, which resulted in the eggs being held for a longer time 
compared to the earlier clutch, potentially also contributed to 
the disparity between incubation periods. The retained eggs may 
have been laid at a more advanced stage of development, thereby 
requiring a shorter incubation after laying.

Nishimura and Kamura (1993a) calculated the proportion 
of neonate body weight to egg weight to be 0.696 ± 0.048 in P. 
flavoviridis. A similar proportion for P. tokarensis was found during 
the current study. Nishimura and Kamura (1993a) also found that 
narrower P. flavoviridis eggs produced hatchlings of lighter weight 
than wider eggs. While neonate weight was positively correlated 
with egg width in this study, our sample size was small. Therefore, 
this relationship needs to be studied further to be confirmed in 
P. tokarensis. Larger body size at hatching has previously been 
reported to increase the probability of offspring survival in wild 
snakes (Brown and Shine 2004).

This study has demonstrated that P. tokarensis can be 
successfully bred under managed care using the described 
techniques. Our results have provided additional data on the 
reproductive biology of this poorly studied species. However, 
there is still much to be learned through studies of Asian pit 
vipers under managed care, and we encourage others working 
with these snakes to publish their experiences in husbandry and 
reproduction.
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First Breeding Record of the White-tailed Hognosed  
Pitviper (Porthidium porrasi) in Captivity

Many aspects of the natural history of neotropical pitvipers 
remain poorly studied, especially in species with limited 
distributions. The range of the small, terrestrial and nocturnal 
White-tailed Hognosed Pitviper (Porthidium porrasi) is 
restricted to lowland Pacific wet forests of southwestern Costa 
Rica including the Península de Osa and around the Golfo Dulce 
region, below 1000 m in elevation. The ground color of adults 
can be reddish brown, orange, yellowish brown, or nearly black, 
with 15–18 dorsal banded markings that can be fragmented; 
sometimes a narrow vertebral line is present, and the tail tip can 
be white, cream or yellow. Females are larger and more robust 
than males, with a maximum total length of 50 cm (Solórzano 
2004). RDP found a juvenile P. porrasi on the Osa Peninsula at an 
elevation of 500 m (De Plecker and Dwyer 2020). In the daytime, 
they typically lie hidden in the leaflitter, on fallen logs or among 

the roots at the base of of trees (RDP, pers. obs.). After an analysis 
of morphological variation in P. nasutum, Porras et al. (1981) 
found that populations from the Osa Peninsula and Golfo Dulce 
region were distinct from other populations of the species. Later, 
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Fig. 1. Copulating adult pair of Porthidium porrasi. 

PH
O

TO
 B

Y 
RO

EL
 D

E 
PL

EC
KE

R



Herpetological Review 52(2), 2021

330     HERPETOCULTURE

Lamar and Sasa (2003) described P. porrasi as a distinct species 
based on morphological and molecular differences with related 
taxa. 

Although much of the habitat of P. porrasi is protected, 
which includes the national parks of Corcovado and Piedras 
Blancas—both being part of the Golfo Dulce Forest Reserve, its 
distribution is restricted to this region in southern Costa Rica. 
Captive breeding programs can be crucial for gaining a better 
understanding of the species’ behavior and reproduction; in 
this article, we contribute new data on these parameters for this 
neotropical pitviper.

HouSinG At PArQuE rEPtilAndiA

Parque Reptilandia, a privately owned reptile zoo, is located 
on the Pacific versant of Costa Rica, located 7 km E of Dominical 
in Puntarenas Province at an elevation of 253 m. The region has a 
distinct wet and dry season, although some rainfall occurs in the 
driest months. The driest months in the region are February and 
March, whereas October and November experience  the greatest 
rainfall. Temperatures at the facility range from 20–27°C with a 
relative humidity between 75–95% (De Plecker and Dwyer 2020).

A male and two female P. porrasi were housed together on 
exhibit in an enclosure that measured 100 × 100 × 90 cm (length 
× width × height). All specimens were wild-caught; one female 
(Ppor 001) came from Rincon de Osa in 2007, the other female 

(Ppor 003) joined the collection in October 2015 from San Juan 
de Osa, and the male (Ppor 004) originated from Golfito in 
March 2017. Decorative furnishings were provided in the form 
of small understory plants and some small logs. The terrarium 
was watered twice per week. Artificial treeroots constructed of 
Styrofoam and covered in cement stretched along the rear wall 
of the terrarium and provided comfort and hiding places for the 
animals, but still allowed them to remain partially visible to the 
public. The substrate consisted of clay dirt covered with gravel and 
small white stones from the forest where this species occurs; some 
leaflitter was also added. A small plastic waterbowl was partially 
recessed in the cement and could be removed for cleaning. Screen 
was only provided on the top of the terrarium and a small LED 
light illuminated the terrarium from above. The terrarium featured 
a front-opening door with hinges, security glass and a lock. 

Another wild-caught female (Ppor R02) from the Golfito area 
was added to the collection in August 2011 and kept in an off-
exhibit area of the park in a large plastic bin measuring 72 × 42 
× 33 cm, with small holes drilled on all four sides and a top fitted 
with a sliding glass window. The substrate consisted of clay dirt 
with leaves, and a partial log provided a hiding place. A plastic 
waterbowl was provided at all times and was surrounded by 
stones for easy access for the animal to drink. 

Rodents bred at the park comprised their diet. Females were 
fed every three weeks with a half-grown mouse and the male 
was fed a fuzzy mouse at the same frequency. 

Fig. 2. Close-up of copulation. 
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Fig. 3. Female Porthidium porrasi with her offspring. Note the ecdy-
sis in the neonates which occurs within a few hours of birth.
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Fig. 4. Recently-born neonate after its first shed. 
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Fig. 5. Neonate Porthidium porrasi feeding on Craugastor sp. 
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rEProduCtion

On 10 October 2017, the male P. porrasi (Ppor 004) was 
introduced to female Ppor R02 in the off-exhibit enclosure. 
The male measured 35 cm in total length (TL) and weighed 30 
g, whereas the female measured 48 cm TL and weighed 135 g. 
Copulation was observed within an hour of their introduction at 
1400 h (Figs. 1, 2). On the morning of 11 October 2017 at 0800 h, 
they were still observed to be copulating. When copulation ceased 
two hours later, the male was removed and placed with the other 
two females (Ppor 001 and Ppor 003) in the exhibit. No further 
copulation was observed.

On 7 May 2018, 209 days since the first observed copulation, 
nine neonates were found next to the mother in her enclosure 
(Fig. 3). They all shed on the same day of birth. The neonates 
averaged 16.5 cm TL and 3.7 g (Fig. 4), and their ground color was 
a dark grey combined with light brown blotches and a fine brown 
dorsal stripe. The tail tips were cream, yellow or whitish. All of the 
neonates were kept individually in small plastic boxes (25 × 14 × 
11 cm) on clay dirt and leaves. Each box had a small water dish 
and wire mesh on the front and back provided airflow. Some of 
the neonates started accepting live newborn mice after 10 days. 
Food was offered every two weeks. After a month, four neonates 
continued to refuse mice and were offered small frogs (Craugastor 
sp.), which were accepted (Fig. 5). One of the neonates consumed 
a Brown Forest Skink (Scincella cherriei) on 18 July 2018 (Fig. 6). 
By the end of August 2018, all neonates had readily accepted 

newborn mice. By 6 August 2018, one female neonate had shed for 
the third time and had consumed five pinkie mice since birth, and 
measured 20 cm TL and was  6.1 g. On 25 January 2021, the same 
snake measured 37.5 cm TL and weighed 35 g. A photograph of the 
neonate, taken at the age of 994 days, shows a significant change 
in body coloration since birth, with the ground color changing 
from dark grey to light brown (Fig. 7). 

additional obserVations

Although Campbell and Lamar (2004) and Solórzano (2004) 
remarked that the juvenile tail coloration of P. porrasi persists 
into maturity, with the former citing Porras et al. (1981), we 
have observed this coloration fading in adults with increasing 
age (RDP, pers. obs.). Female Ppor 001, originating from Rincon 
de Osa, was the first P. porrasi to join the collection in February 
2007 and died 13 March 2020 at a suspected advanced age. This 
individual arrived at the park as a pregnant adult and gave birth 
to 16 neonates on 22 April 2007. A photograph taken on 26 March 
2019 clearly shows that the normally bright coloration of the tail 
tip faded away into the brownish ground color (Fig. 8). Although 
the colored tail tip might function for caudal luring in the wild, 
this was never observed when feeding the snakes with live mice. 
The juveniles always waited in ambush posture until the prey 
reached striking distance, and once bitten the prey was held until 
immobilized by the venom. 

As a small, terrestrial pitviper with a limited distribution that 
easily blends in with its habitat, observations of P. porrasi in its 
natural environment have been rare. It was not until 2017 that 
we had the chance to attempt reproduction with this species in 
captivity when the male joined the collection. This report presents 
the first captive breeding record of P. porrasi, a species that to our 
knowledge has not previously been kept in captivity. 

Acknowledgments.—We thank our co-workers at the park, Adonay 
Picado and Fredy Arias Sequeira. Special thanks to William Lamar, 
Robert Mendyk, and Pamela T. Lopez for their assistance with review-
ing the manuscript.

literature cited

CAmPbEll, j. A., And w. w. lAmAr. 2004. The Venomous Reptiles of 
the Western Hemisphere. Cornell University Press, Ithaca and 

Fig. 6. Neonate Porthidium porrasi feeding on Scincella cherriei. 

PH
O

TO
 B

Y 
RO

EL
 D

E 
PL

EC
KE

R

Fig. 7. One of the neonates at 994 days old. 

PH
O

TO
 B

Y 
RO

EL
 D

E 
PL

EC
KE

R

Fig. 8. An older female Porthidium porrasi (Ppor 001) showing the 
brownish coloration of the tail. 

PH
O

TO
 B

Y 
RO

EL
 D

E 
PL

EC
KE

R



Herpetological Review 52(2), 2021

332     HERPETOCULTURE

London. 870 + 28 pp.
dE PlECKEr, r., And Q. dwyEr. 2020. First breeding of the black-headed 

bushmaster (Lachesis melanocephala) in Costa Rica. Herpetol. 
Rev. 51:57–64.

———, and ———. 2020. Porthidium porrasi (white-tailed hognosed 
pitviper): maximum elevation. Herpetol. Rev. 51:154.

lAmAr, w. w., And m. SASA. 2003. A new species of hognose pitviper, 
genus Porthidium (Serpentes: Viperidae), from Costa Rica. Rev. 

Biol. Trop. 51:21–24.
PorrAS, l., j. r. mCCrAniE, And l. d. wilSon. 1981. The systematics and 

distribution of the hognose viper Bothrops nasuta Bocourt (Ser-
pentes: Viperidae). Tulane Stud. Zool. Bot. 22:85–107.

SolórzAno, A. 2004. Serpientes de Costa Rica: Distribución, Tax-
onomía e Historia Natural. Instituto Nacional de Biodiversidad 
(INBio), Heredia. 791 pp.

SQUAMATA — LIZARDS

TROPIDURUS HYGOMI (Catende). REPRODUCTION. Tropi-
durus hygomi is a lizard that belongs to the torquatus group of 
the family Tropiduridae, characterized by very wide supraocular 
scales and two deep and oblique mite pockets located in the later-
al gular region, with the anterior larger and surpassing the poste-
rior (Rodrigues 1987. Arq. Zool., S. Paulo 31:105–230). This species 
is endemic to restinga regions of Brazil, occurring between the city 
of Salvador (state of Bahia) and the municipality of Santo Amaro 
das Brotas on the southern coast of Sergipe, including an isolated 
population in the Serra de Itabaiana (Travassos et al. 2015. Sala-
mandra 51:171–181; Martins et al. 2018. Oecologia Aust. 22:17–27). 
Intimately associated with sandy soils of beach vegetation and 
bushlands (Vasconcelos et al. 2019. Herpetol. Notes 12:353–357), 
T. hygomi is largely restricted to slightly disturbed areas (Travassos 
et al. 2015. Salamandra 51:171–181) and was recently classified as 
vulnerable by the Official List of Endangered Fauna Species of the 
State of Bahia (www.meioambiente.ba.gov.br; 23 May 2020) and 
the Red List of Endangered Brazilian Fauna (www.icmbio.gov.br; 
23 May 2020). Important aspects of its ecology have been reported 
in the literature, specifically its thermal ecology and activity period 
(Vargens et al. 2008. Bol. Mus. Biol. Mello Leitão 23:143–156; Mar-
tins et al. 2018. Oecologia Aust. 22:17–27), microhabitat use (Var-
gens et al. 2008. Bol. Mus. Biol. Mello Leitão 23:143–156; Martins 
et al. 2010. Biotemas 23:71–75) and trophic ecology (Travassos et 
al. 2015. Salamandra 51:171–181), as well as ethological aspects of 
the species (Vasconcelos et al. 2019. Herpetol. Notes 12:353–357). 
However, studies on its reproductive biology in nature or captivity 
are scarce.

On 6 January 2020, during routine cleaning maintenance of a 
road that passes through the natural restinga areas of the Busca 
Vida Condominium (12.856763°S, 38.262548°W, WGS 84), two T. 
hygomi eggs (22 and 16 mm long; 13 and 9 mm wide, respectively) 
were found among leaf litter (Fig. 1A). Both were moved to 
bushland vegetation, far from the road, where they were buried in 
sandy soil at a depth of 10 cm. The nest was protected with a 60 × 
40 × 50 cm fence and monitored daily. On 14 February 2020, after 
39 days of incubation at an average temperature of 27.4°C, average 
relative humidity of 75.5%, accumulated precipitation of 83.6 mm, 
and average soil temperature of 31.4°C, one neonate (Fig. 1B) 
hatched from the larger egg (head width = 5.9 mm; head length 
= 7.9 mm; SVL = 28.4 mm; tail length = 45.3 mm; weight = 0.9 g). 
The neonate exhibited typical body coloration for the species, as 
well as the specific arrangement of mite pockets, confirming the 
presence of these characters in the early stages of life and allowing 
for accurate identification of the species.

Since the neonate was included as part of the continuous 
monitoring of the Herpetofauna of the Northern Coast of Bahia 

project (Tinôco 2019. In Tinôco [ed.], Restinga – Herpetofauna 
do Litoral Norte da Bahia, pp. 38–43. Barro de Chão, São Paulo, 
Brazil), it was marked with fluorescent elastomer for individual 
identification and returned to nature. Since it is unclear at what 
stage of development the eggs were found, we believe the 39-
day incubation period observed is probably not reflective of 
the full incubation period for the species. Nevertheless, these 
findings report the first successful semi-wild incubation record 
of T. hygomi, providing initial information about incubation 
conditions that can be applied towards hatching this species in 
captivity. Furthermore, the study increases knowledge about 
the reproductive biology of the species, which has been poorly 
studied. 
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Fig. 1. A) Tropidurus hygomi eggs found during routine maintenance 
in the natural areas of the Busca Vida Condominium in January 2020. 
B) Tropidurus hygomi neonate that hatched from one of the eggs incu-
bated in the natural areas of the Busca Vida Condominium in Febru-
ary 2020. C) Blue marking with fluorescent elastomer on the left fore-
arm for individual identification of the Tropidurus hygomi neonate.


