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First Breeding of the Black-headed Bushmaster  
(Lachesis melanocephala) in Costa Rica

The specific epithet of Lachesis melanocephala is derived 
from the Greek melanos, meaning “black,” and cephalo meaning 
“head”—a reference to the black dorsum of the head in this 
species. In Costa Rica, the snake is named “plato negro” (Campbell 
and Lamar 2004). Lachesis melanocephala can reach 240 cm in 
total length (TL) (Ripa 2001), with males reaching greater lengths 
than females, making it one of the longest vipers in the world. It is 
distinguished from its congener L. stenophrys by color pattern and 
fewer ventral scales. Lachesis melanocephala has a deep yellow 
dorsal ground color, black markings, and a dark dorso-cephalic 
region. A post-ocular stripe, as seen in L. stenophrys, is not evident 
in L. melanocephala because the black head cap extends into this 
region. 

The two species are separated in their distribution in Costa Rica 
by the Talamanca mountain chain which reaches 3800 m above 
sea level (Solórzano and Cerdas 1986). Lachesis melanocephala 
typically inhabits primary, lowland, and premontane evergreen 
humid forests on the Pacific versant of Costa Rica. There is an old 
record of L. melanocephala from the vicinity of Puriscal at Alto Los 
Guarumos, San José Province, in the central Pacific region of Costa 
Rica (Solórzano 2004); from there, the species ranges southward 
onto the Osa Peninsula. It occurs from sea level to 1600 m elev. 
(Solórzano and Cerdas 1986; Zamudio and Greene 1997). Lachesis 
melanocephala is also found in western Panama (Dwyer and Perez 
2009), although the species might be extirpated there (Jaramillo 
et al. 2010). The distribution of L. stenophrys ranges from the 
Caribbean versant of Nicaragua to western and central Panama 
(Campbell and Lamar 2004).

An understanding of a species’ natural history is critical 
in order to maintain, reproduce, and rear it successfully in 
captivity. Little is known about the natural habits of free-ranging 
L. melanocephala, but the species has been reported to be 
terrestrial, crepuscular, and nocturnal (Solórzano 2004).  In our 
captive animals at Parque Reptilandia, at Platanillo de Barú, 
Costa Rica, we have noticed increased activity in the afternoon 
during heavy rains. Lachesis melanocephala hides in cavities 
and burrows (Fig. 1), under logs, or simply blends into the leaf 

litter (Fig. 2) and shadows from the canopy (RDP, pers. obs.). This 
makes these pitvipers difficult to find in their natural habitat. Ripa 
(1994) suggested that the black head cap of these animals could 
benefit thermoregulation, especially in forests where only a small 
percentage of sunlight reaches the forest floor. Snakes of the genus 
Lachesis seem to prefer small mammals as prey (Campbell and 
Lamar 2004). While occurrence records of this species in the wild 
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tico La Tarde, Peninsula de Osa, Costa Rica. 
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are limited, we can compare the conditions of these locations 
with our observations in captivity to improve our constructed 
habitats and climatic conditions for increased survivorship and 
reproduction of captive animals. 

Several instances of captive reproduction in Lachesis have 
been published, with the most recent describing reproduction 
of the Chocoan Bushmaster, L. acrochorda (Duque and Corrales 
2015; Fuentes and Corrales 2016). Earlier publications have 
described captive breeding of the Central American Bushmaster 
L. stenophrys (Ripa 1994; Corrales et al. 2014). de Souza (2007) 
described captive reproduction of the Atlantic Bushmaster L. 
muta rhombeata and Switak (1969) described the first breeding 
L. muta, which was followed by Boyer et al. (1989) at the Dallas 
Zoo and Eisele (2009) at the Jacksonville Zoo and Gardens. The 
only report on reproduction of L. melanocephala was by Ripa 
(1994). Here, we share our personal experiences with breeding 
L. melanocephala so that it might contribute to the successful 
reproduction of this species in the future. 

housing Lachesis meLanOcephaLa

An adult male (Lm001) from Tinamastes (ca. 1.87 m TL) and 
a female (Lm003) originating from the forest of San Juan de Osa 
(ca. 1.80 m TL) were kept together in an off-exhibit area at Parque 
Reptilandia, Puntarenas, Costa Rica. This room measures 7 × 7 
m with walls that are 3 m high; ventilation is provided on three 

sides with windows made out of metal screen. The ceiling is 
also constructed of the same screen. Above the room is a zinc 
roof raised 70 cm from the wall, providing proper airflow. The 
entrance is a metal door with locks which serve as a security 
measure. The room is made to be escape-proof. No artificial 
heating was provided.  

The enclosure measured 3.4 × 0.9 × 0.55 m (length x width x 
height). The top and bottom of the enclosure were made from 
house cladding sheets, whereas the sides and back were metal 
screens to provide ventilation. The front consisted of glass 
sliding doors. The enclosure had a water bowl, a nesting box, 
and a large cardboard shelter measuring about 1.2 m long with a 
height of 24 cm. The nesting box was made out of a plastic crate 
and measured 73 × 42 × 32 cm. An opening 11 cm in diameter 
was drilled at one end, and a hinged lid for the box consisted of 
a wood board and a piece of glass. The opening could be closed 
as needed. The substrate in the enclosure and nesting box was 
peat moss. The snakes were kept dry but were misted before they 
shed their skins. Keeping this species on moist substrate can lead 
to fungal infections of their ventral scales which can quickly lead 
to the death of the animals, as we have experienced previously 
with this species. 

A second enclosure on public display (Fig. 3) housed an 
additional male L. melanocephala (Lm002) which originated 

Fig. 2. Lachesis melanocephala in situ, hiding in leaf litter, Ecoturis-
tico La Tarde, Peninsula de Osa, Costa Rica. 
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Fig. 3. The exhibit enclosure for Lachesis melanocephala. 
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Fig. 4. One of the off-exhibit enclosures for Lachesis melanocephala. 
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Fig. 5. Lachesis melanocephala killing a common quail. The prey was 
never consumed. 
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from San Vito de Coto Brus. The measurements of this exhibit 
were 1.9 × 1.5 × 2.2 m. The front consisted of two doors with 
safety glass and locks, whereas the top and back were made of 
expanded, flattened stainless mesh with openings measuring 
2 x 4 mm. The side walls were cement. This enclosure featured 
two separate hiding places; one of which was an artificial tree 
trunk and the other an artificial rock. These hides were built 
in a way that visitors could still observe the animals but would 
limit stress for the snakes. Both were constructed from cement 
and had ventilation provided in the back for airflow. A cement 
water bowl was provided. The substrate in the hide areas was 
peat moss, whereas the soil throughout the rest of the enclosure 
was an 80-cm-deep mixture of clay and leaves. Live plants such 
as small palms and Philodendron were planted in the exhibit. In 
an off-exhibit area of the park, three additional enclosures have 
been used for quarantining and acclimating L. melanocephala 
and L. stenophrys. These enclosures measured 1.8 × 1.9 × 2.0 m 
and offered a 0.5 m deep natural soil and leaf litter substrate 
collected from the forest floor. The double doors in front and 
the top of the enclosure were made from the same metal sheets 
described above. The sides and rear of these enclosures were 
constructed of concrete. Pieces of flat driftwood were offered 
as hiding places. Again, these hiding places were kept dry with 
peat moss as substrate, and understory palms like Molineria 
capitulata were provided for decoration (Fig. 4). Plastic water 
bowls were provided, with water changed at least twice a week.

All of these enclosures, including the one on public display, 
have retractable roofs that can be opened manually. Sometimes 
the roofs were opened so a little sunlight or even a small amount 
of rain could reach the floor of the cage. The hiding places always 
provided dark and dry retreats.

Fumigation of all the enclosures was done with Fendona 
from BASF™, a fast-acting pyrethroid insecticide with alpha-
cypermethrin as its active ingredient. A dose of 15 ml per 
liter of water was used for prevention of mites and ticks. After 
three hours, the enclosure was sprayed with water and left to 
dry. Two days after the fumigation, the animals were placed 
in the enclosure. Fumigation of the enclosures was repeated 
preventively in every transition of the seasons. For all incoming 

animals, a 40-day quarantine period was imposed prior to their 
transfer to permanent enclosures. Animals were prophylactically 
treated for internal parasites with Metronidazole (2 ml/kg) and 
Fenbendazole (1 ml/kg). This treatment was also repeated 
prophylactically every six months. 

All L. melanocephala were fed a single rat (Rattus norvegicus) 
on a weekly basis, as we prefer feeding Lachesis smaller rather 
than large prey items. The rodents were bred at the facility. In 
addition to bushmasters’ documented predation on mammals 
(Campbell and Lamar 2004), a single test was carried out to see 
if L. melanocephala would consume avian prey, by offering a live 
Common Quail (Coturnix coturnix). The bird was immediately 
seized by the snake but was not consumed (Fig. 5).

cliMate at Parque rePtilandia

Data on annual relative humidity levels and average 
temperatures in L. melanocephala habitat were gathered 
with a Tinytag Plus 2 logger (Gemini Data Loggers UK Ltd, 
Scientific House, Chichester, UK) to establish a baseline for wild 
conditions (Table 1). The logger was placed against a tree 1.5 m 
above the forest floor in a location where L. melanocephala had 
been observed before by Eduardo Castro, owner at Ecoturistico 
La Tarde (8.5775°N, 83.4858°W) on the Osa Peninsula at 256 m 
elev. The property borders Corcovado National Park, which has 
a warm, humid climate. The dry season is short, from January to 
March, with a water deficit of less than 35 days and average annual 
precipitation of 3420–6840 mm (Kappelle et al. 2003). Data were 
collected every hour from 1 January 2014 to 1 January 2015. The 
minimum daytime temperature was 21.8°C on 26 August 2014, 
with 100% humidity, and the maximum daytime temperature 
recorded was 28.2°C on 30 March 2014, with 80% humidity. The 
minimum night temperature was 21.9°C on 26 August 2014 with 
100% humidity and the maximum night temperature 27.5°C on 
14 February 2014 with 83% humidity. Variability in temperature 
was greatest in March and lowest in November; for relative 
humidity, variation was greatest in February and lowest in May 
and October. Given that the data logger was placed in the root 
system of a large fig tree (Ficus zarzalensis), this microhabitat 
could have contributed to the humidity readings.

table 1. Monthly temperature (°C) and relative humidity (%) data for 
2014 collected in Lachesis melanocephala habitat, Ecoturistico La 
Tarde, Peninsula de Osa, Costa Rica. Data were collected hourly from 
January–December 2014 (N = 8760 recordings).

  T min T max T RH min RH max RH
   average   average

Jan 23.11 27.10 25.07 79.20 100 93.96

Feb 23.83 27.33 25.48 75.89 100 92.25

Mar 23.44 28.23 25.46 77.82 100 95.05

Apr 23.72 28.05 25.71 81.97 100 95.91

May 22.11 25.80 24.46 98.45 100 99.99

Jun 22.14 26.54 24.69 94.38 100 99.96

Jul 23.19 26.86 25.08 98.16 100 99.99

Aug 21.94 26.23 24.18 99.35 100 100

Sep 21.81 26.27 23.91 97.57 100 100

Oct 21.95 26.06 23.78 99.35 100 100

Nov 22.49 25.54 24.07 97.86 100 100

Dec 22.72 26.54 24.58 93.21 100 99.86

table 2. Monthly average temperature (°C) and relative humidity (%) 
data for 2014 collected at Parque Reptilandia, Costa Rica. Data were 
collected hourly from January–December 2014 (N = 8760 recordings).

  T min T max T RH min RH max RH
   average   average

Jan 21.48 31.39 25.69 58.05 100 86.65

Feb 21.25 33.21 26.09 57.00 100 84.51

Mar 21.88 32.31 26.55 58.31 100 85.78

Apr 22.40 31.95 26.51 58.05 100 88.52

May 21.53 29.64 25.41 77.96 100 95.28

Jun 21.76 29.53 25.42 84.38 100 97.05

Jul 22.22 29.21 25.71 85.84 100 96.94

Aug 20.58 29.41 24.75 80.45 100 97.38

Sep 21.10 30.13 24.73 80.73 100 97.32

Oct 21.75 28.54 24.55 87.01 100 98.58

Nov 20.90 29.00 24.73 82.95 100 98.24

Dec 21.43 28.74 25.10 82.40 100 97.30
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Temperature and humidity data were taken over the same 
period at Parque Reptilandia (9.279967°N, 83.821517°W; 253 m 
elev.). The park is located 7 km east of the beach of Dominical, 
Puntarenas Province and has a wet and dry season, although 
some rainfall occurs in the driest months. The driest months 
in the region are February and March and the months with the 
greatest rainfall are October and November. These readings 
were also recorded every hour with a Tinytag Plus 2 logger. 
Average monthly temperatures and humidity were calculated 
based on these data (Table 2). The minimum daytime 
temperature was 20.6°C on 9 August 2014, a rainy day when 
the humidity measured 100%, and the maximum daytime 
temperature recorded was 33.2°C on 13 February 2014, with 
57% humidity. The minimum night temperature was 20.7°C 
on 9 August 2014 with 100% humidity and the maximum night 
temperature 30.8°C on 14 February 2014 with 69% humidity. 
Variability in temperature was greatest in February and lowest 
in December; for relative humidity, the greatest variation was 
in February and lowest in October, which are among the most 
and least humid months, respectively. The length of a day in 
Costa Rica is around 12 hours, varying by half an hour between 
the seasons.

Because the data logger was placed adjacent to the enclosures 
on an inside wall at a height of ca. 1.8 m, temperatures were 
likely elevated due to the warming of the indoor climate. Also, 
2014 had been a record year of high temperatures and extreme 
drought during the dry season in our region and northwestern 
Costa Rica. Although 33.2°C was observed as the maximum 
indoor temperature, we recommend that temperatures in 
captivity be maintained at 20–27°C with a relative humidity 
between 75–95%. 

breeding

On 12 October 2007, male Lm002 was placed with the origi-
nal pair (Lm001, Lm003). This male showed immediate interest in 
the female, with an increased rate of tongue flicking directed at 
the female’s body. During this time, the female barely moved from 
her coils and no further activity was observed. On the morning 
of 17 October, we noticed that the substrate had been displaced, 
suggesting significant movement by the animals. The original pair 
(Lm001, Lm003) were both outside the hide structure, whereas 
the second male (Lm002) was under the hide. During the night of 
21 October, we observed ritualized combat between Lm001 and 
Lm002 consisting of heavy wrestling, as they tried to push each 
other’s heads down. The larger male (Lm002), with a length of ap-
proximately 2 m, appeared to be the stronger of the two and was 
able to keep its head higher than that of its rival. Occasionally, they 
forcefully hit the enclosure’s wire mesh walls, which could be heard 
from several meters away. Combat lasted for several hours and oc-
curred over several days while the female (Lm003) watched from 
the hide.  After a week, the smaller male (Lm001) was removed 
from the enclosure. At 1600 h on 27 November 2007, Lm002 was 
seen pursuing the female. No copulation was observed; however, 
the pair was seen lying together at 1840 h on 13 December. On 22 
December, the female ate a rat, but the male refused, which was 
atypical for this animal. 

The male had been seen pushing his head into the female’s 
coils. He also rubbed his dorsal scales against her body, turning 
his body upside down. Ripa (1994) observed similar courtship 
behavior which he described as “a rapid backward/forward sawing 
of his dorsum against her.” The pair was finally seen copulating at 
1700 h on 7 January 2008 (Fig. 6), and they appeared to lie together 
in the hide until a rainy night on 12 January. After one month, the 
male resumed eating on 19 January 2008. 

table 3. Reproductive data for Lachesis melanocephala at Parque Reptilandia.

Pairing Copulation Oviposition Clutch Egg dimensions Hatch Hatchling sex 
 date date size (cm) date ratio (m:f)

Lm002 x Lm003 7-Jan-08 4/7/2008 6 — 7/1/2008 3:3
Lm004 x Lm005 30-Oct-08 3/17/2009 10 8.5 x 3.9 6/23/2009 6:4
Lm002 x Lm003 25-Oct-09 3/13/2010 13 — 5/26/2010 6:6
LmRM x Lm005 30-Oct-12 3/16/2013 10 7.7 x 3.7 6/1/2013 5:3
LmRM x Lm007 4-Nov-14 3/15/2015 8 — 5/9/2015 0:1

Fig. 6. Lachesis melanocephala in copulation (Lm002 x Lm003) on 7 
January 2008. 
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Fig. 7. Female Lm003 showing extended body scales, a sign of gravidity. 
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On 1 March, we separated the pair. The female’s posterior 
region of the body was indicating signs of gravidity, becoming 
slightly distended (Fig. 7). The female continued to feed until 22 

March, when she refused a rat. From that point on, she spent most 
of her time in the nesting box. Ripa (1994) reported an increase 
in aggression by females during gestation, but we did not observe 
similar behavior in this female.

On 7 April 2008, 93 days after the observed copulation, (keeping 
in mind that earlier copulation might have also occurred), the 
female began to deposit her eggs. On 9 April, we removed the nest 
box from the enclosure. When we removed the lid, the female 
appeared nervous, but this is common for L. melanocephala (Fig. 
8). The female did not make any attempt to defend herself and was 
carefully transferred back into her enclosure. The female resumed 
eating on 22 April. The clutch consisted of six eggs (Table 3), which 
were transferred to a shallow plastic box with moist vermiculite. 
The box was placed inside an incubator made from a simple 
beverage cooler, which had about 3 cm of standing water in it. The 
incubation temperature was 24–27°C and the humidity ranged 
between 80–95%. On 17 April, all of the eggs appeared healthy and 
in good condition. 

On the morning of 1 July, after 84 days of incubation, we 
noticed a hatchling L. melanocephala in the incubator (Fig. 9) and 

an additional individual that had pipped and had its head sticking 
out of the egg. One more individual hatched the following day, and 
on 3 July the remaining three eggs hatched. The sex ratio of the 
hatchlings was determined through probing to be three females 
and three males (Table 3). 

The neonates (average TL = 44.25 cm; average weight = 72.97 
g) were yellowish brown in body coloration, with a dark dorsal 
pattern and a black dorsocephalic region (Fig. 10). In contrast to 
the typical appearance of adults the neonates had a pale, narrow 
postocular stripe in the black-head cap. They had bright orange 
tail tips (Fig. 11) which might be used for caudal luring; it faded 
as the snakes grew older. Proportionally, their heads appeared to 
be much larger relative to their body size than those of adults. All 
neonates were placed in separate enclosures on newspaper with a 
small water bowl and a hide. After their first shed, which occurred 
at around 10 days of age, they all readily accepted live half grown 
to adult mice which were offered on a weekly basis. 

Although this report describes our first breeding of L. 
melanocephala, several other subsequent breeding attempts 
proved successful (Table 3). At Parque Reptilandia, female L. 
melanocephala are bred biannually to ensure the full recovery 
of the females. Another pair of L. melanocephala joined the 
collection in 2008; a female (Lm005) and male (Lm004) from San 
Juan de Osa. They copulated on 30 October 2008. No other male 
was introduced prior to copulation, so no ritual combat took 
place. Oviposition of 10 eggs (Table 3) occurred on 17 March 
2009. All eggs hatched on 23 June 2009. On 13 March 2010, 
female Lm003 laid 13 eggs after mating with male Lm004 on 25 
October 2009. One egg expired, but the other 12 eggs hatched on 
26 May 2010. The sex ratio of these hatchlings was six males and 
six females.

Stress related to ritual combat seemed to be the eventual cause 
of death for one of our males. In 2011, a male (Lm002) combatted 
a stronger rival and was found lethargic in the cage one night. 
At this point the snake had been kept together for 10 days with 
a female (Lm003) and a slightly larger male (Lm004). Ritualized 
combat was observed the first day of introduction, with the larger 
male (Lm004) dominating the smaller male (Lm002). Dominance 
was established by Lm004, making nervous movements over its 
rival who held its head flat on the cage floor. No further combat 
was observed for the next few days, until the night before the 
lethal incident. The male (Lm002) died shortly after removing it 
from the enclosure. No successful reproduction occurred the year 
after this incident.

Fig. 8. Female Lm003 in her nesting box coiled around her eggs. 
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Fig. 9. The first hatchling Lachesis melanocephala on 1 July 2008
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Fig. 10. One of the neonate Lachesis melanocephala at 82 days old. 
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A clutch produced by female (Lm005) and a male from Robert 
Meidinger (LmRM) on 16 March 2013 consisted of 10 eggs (Table 
3), of which two were non-viable. The eight remaining eggs 
hatched on 1 June, with a hatchling sex ratio of five males and three 
females. During this 2012–2013 breeding season, no ritual combat 
took place prior to copulation since the female was kept with a 
single male. On 29 March 2013, female Lm005 died. We noticed a 
large swelling at the end of her body. Upon dissection, we found 
three more eggs, one of which was very hard and blocking the 
cloaca. 

Our last clutch in 2015 resulted in only one hatchling. We 
had acquired a female (Lm007) that had a large wound the size 
of a ping pong ball on the side of her body. It appeared to be a 
bite, possibly from a Lowland Paca (Cuniculus paca). Pacas are 
large rodents with large teeth which they use for opening hard 
seeds. They make burrows, similar to those of other rodents and 
armadillos and which are often used by bushmasters as refugia 
or nesting places (Campbell and Lamar 2004). After the wound 
was disinfected, the peat moss substrate, which is high in acidity, 
provided conditions that allowed the wound to heal. This female 
recovered fully, and a year and a half later she copulated with 
male LmRM and became gravid. Eight eggs were laid (Table 3), 
although only two appeared to be viable and only one of these 
hatched. Surprisingly, the egg hatched after 55 days, whereas in 
our experience it normally takes L. melanocephala eggs at least 
74 days to hatch. The female (Lm007) started eating again a week 
after oviposition. On 25 February 2016, we found her dead in her 
enclosure. On 23 March 2016, her only hatchling died; we suspect 
that this snake may have had internal defects related to the short 
incubation period. 

additional obserVations

On 12 April 2013, one of the L. melanocephala lifted its cloaca 
from the ground leaving the tail on the floor (Fig. 12). Afterwards, 
the animal drew back to its hiding place where it coiled up in resting 
position. Ripa (1994) mentioned the placement of uric acid pellets 
of females at the entrance of their burrows at his facility. However, 
the animal in this observation was a male (Lm002), which leaves 
us puzzled, and no such behavior has been seen again.

Another observation of peculiar behavior occurred on 
26 February 2011 at around 1700 h, in one of the off-exhibit 
enclosures. This male (Lm001) was coiled loosely in a loop on the 

floor, whereupon the animal lifted up both extremes of its coils 
(Fig. 13). This behavior was most likely a defensive display by the 
snake, surprised by its keeper opening the roof of the enclosure 
and thus totally being exposed to the sunlight in the middle of the 
enclosure.

We also observed an unusual behavior that took place during 
one of the mating seasons. The male was first observed interacting 
with the female as she was coiled up in the enclosure, tongue 
flicking rapidly and moving all over her body. Suddenly, he coiled 
his tail around the posterior of the female close to the cloaca 
and straightened her out with one powerful pull, positioning her 
prior to mating. Ripa (1994) described violent courtship, but this 
behavior was beyond our expectations. 

On the topic of behavior, we have noticed a major difference 
between L. stenophrys and L. melanocephala, with the former 
being more placid and the latter being far more nervous and 
alert. Typically, an antagonized L. melanocephala immediately 
coils up in striking position, lifting its head up straight towards 
the aggressor; this is combined with nervous tongue flicking and 
vibrating the tail. These movements are not as pronounced in L. 
stenophrys. Still, strikes are very rare, especially in wild or wild-
caught individuals of L. melanocephala (RDP, pers. obs.). One 
female (Lm006) born and raised at the facility was extremely bold 
and, on rare occasions, launched strikes when approached, but 
this might have been a feeding response. 

Defensive behaviors, and the degree to which an animal 
readily exerts them, is driven largely by predator pressures. In the 
case of Lachesis, individuals of L. melanocephala, which tend to be 

Fig. 11. One of the neonate Lachesis melanocephala showing the or-
ange tail tip that might be used for caudal luring. 
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Fig. 12. Male Lm001 lifting his cloaca. 
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Fig. 13. Male Lm002 forming a loop as a defensive posture. 
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more nervous and defensive, co-occur with higher abundances of 
White-lipped Peccaries (Tayassu pecari)—known snake predators 
(Akcali et al. 2019)—where the latter form larger herds in 
southwestern Costa Rica. In contrast, individual L. stenophrys are 
less likely to engage in vigorous defensive displays and live in 
areas where T. pecari occurs in much lower densities (Romero et 
al. 2013). 

Eatherly (2015) cites Raymond Ditmars in describing these 
snakes as being vicious with the words: “if you stir him up, he will 
take the aggressive side instantly.” Based on our experiences with 
L. acrochorda, L. melanocephala, L. muta, and L. stenophrys, we 
do not share this opinion. Notably, the bushmasters were shipped 
to Ditmars from Trinidad, which at that time took weeks (in a 
crate, possibly in their own feces), and this treatment might have 
precipitated atypical behaviors. We once shipped some offspring 
of L. melanocephala to Dean Ripa; afterwards, he informed us that 
a few of the snakes had defecated in their box and it was those 
individuals that were aggressive during unpacking (D. Ripa, pers. 
comm.). 

We have made some observations that suggest that Lachesis 
might be attentive to their personal hygiene. In one situation, 
we took one of the L. stenophrys into the forest for filming a 
documentary. At some point the snake got some mud on its body. 
This is when we witnessed something remarkable; the animal 
coiled up and started rubbing itself with his own coils until it was 
free of any dirt. In all the years of cleaning out the enclosures of 
our Lachesis specimens, we have rarely found feces or shed skins 
in their hideouts. On one occasion, an animal had moved outside 
of its shelter; this particular snake rarely came out of his shelter, 
but upon close inspection we observed feces within the hideout. 
The night after cleaning the hideout, the bushmaster went back in. 
Also, Rodrigo de Souza (pers. comm.) confirmed not having found 
any feces or shed skins in the hideouts in his years of experience 
keeping L. muta rhombeata at his facility. To the contrary, Greivin 
Corrales (pers. comm.) from the Clodomiro Picado Institute, 
the laboratory where antivenom is produced from Costa Rica’s 
pitvipers and coral snakes, confirmed finding feces in the hideout 
of their L. melanocephala on several occasions. 

Stress in new wild-caught bushmasters often resulted in 
shedding problems. Therefore, we recommend adequate hiding 
places and natural setups for reducing stress and misting the 
snakes during pre-ecdysis once their eyes clear before the 
shedding. 

We have also noticed that L. melanocephala originating from 
the wild have a dark yellow to almost orange ground coloration; 
however, after some months living in captivity, this changes to a 
creamier yellow. Little information is available on color changes 
in snakes. Bechtel (1978) wrote that environmental changes can 
influence color through melanophore function via the pituitary 
gland. Other authors have reported that some color changes are 
due to the geographical position of the snake (Rutland et al. 2019). 
There are few publications on the physiological color changes 
of snakes in captivity. Hedges et al. (1989) performed a life cycle 
experiment with Tropidophis haetianus and described a naturally 
occurring color change in nine species of snakes including two 
species of Crotalus. Boback and Siefermann (2010) discussed 
color changes in Boa constrictor from Belize. Another possible 
explanation for this color change is a change in diet. William Lamar 
(pers. comm.) stated that a color shift in Bothriechis lateralis from 
green to blue is diet-related, based on an experiment he carried 
out in the late 1980s with this species by using special vitamin 
supplements (Nekton Rep Color).

conclusions

We conclude that ritual combat in L. melanocephala is not 
necessary for successful reproduction in captiviy. Being mostly 
crepuscular and nocturnal in habit, it was not always easy to 
collect data on the dates of copulation, but oviposition generally 
occurs 130–140 days after copulation and incubation typically 
ranges from 74–98 days. Still, much in situ and ex situ research is 
needed to understand their reproductive biology and improve our 
techniques for captive husbandry. More field research is necessary 
to study the natural history of this species. By presenting our 
results and personal experiences with breeding L. melanocephala, 
we hope to see more publications and increased reproductive 
success of these magnificent creatures. As with so many species 
these days, future reintroduction through captive breeding might 
someday be the key to survival for this species, but more field 
studies on wild populations of L. melanocephala are required 
to guide this effort. In the natural range of L. melanocephala, 
sightings of wild individuals are a rarity, leaving us to only guess 
how many individuals remain in their fragmented habitat. 
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CAUDATA — SALAMANDERS

ANEIDES VAGRANS (Wandering Salamander). OVIPOSITION. 
Very little is known about the reproduction of salamanders in the 
genus Aneides, and for all West Coast species egg-laying has been 
reported to occur primarily in June to July (Petranka 1998. Sala-
manders of the United States and Canada. Smithsonian Institu-
tion Press, Washington, D.C. 587 pp.). For Aneides vagrans, which 
was not distinguished from A. ferreus until 1998 (Wake and Jack-
man in Jackman 1998. Can. J. Zool. 76:1570–1580), clutch sizes 
are reported to vary from 6–9 eggs in northern California nests 
(Dunn 1942. Copeia 1942:52; Welsh and Wilson 1995. Herpetol. 
Rev. 26:196–197). Here, I report egg-laying of two wild-caught A. 
vagrans from Humboldt County, California in the laboratory. To 
my knowledge, this account documents a time of year for A. va-
grans ovipositon for the first time and reports the largest clutch 
sizes for this species to date. Furthermore, this account reports a 
novel behavior in ovipositing females. 

Both females were captured by hand on 14 December 2018 
from private property near Arcata, Humboldt County, California, 
USA (40.86299oN, 124.06722oW; WGS 84, 8 m elev.). Both females 
were transported to the lab at University of South Florida, isolated 
in plastic boxes containing unbleached paper towels dampened 
with filtered water, and fed a diet of crickets and discoid roaches. 
One of the females, AV_21, measured 65 mm SVL and 123 mm 
total length (5.48 g), and the other, AV_22, measured 68 mm SVL 
and 117 mm total length (4.42 g). 

AV_21 laid eggs on 31 March 2019 without researchers present; 
a total of 18 cream-colored eggs were deposited in two clumps (10 
eggs and 7 eggs, respectively), each clump hanging vertically by 
gelatinous strands from the side of the plastic box. The next day, 
1 April 2019, AV_21 was observed moving and clumping her eggs 
together using her snout in a manner that goes beyond previously 
reported brooding (Petranka, op. cit.). 

AV_22 laid a total of 21 eggs in three clumps (1 egg, 8 eggs, 
and 11 eggs in each respective clump) on 2 April 2019 while I was 
working in the lab, thereby allowing a detailed timeline of the 
process to be recorded. At 1000 h on 2 April 2019 I arrived to find 
AV_22 laying the fourth egg of an ongoing clutch. The salamander 

was attached to the side of its plastic container at a 45o angle with 
her cloaca facing up and her head facing down. All four limbs and 
the majority of the tail were in contact with the wall, but the trunk 
and head were lifted off the surface. At 1015 h on 2 April 2019 a 
time-lapse recording was started as AV_22 began depositing the 
fifth egg. At 1830 h on 2 April 2019 AV_22 moved a few centimeters 
away from the first clump of eggs and began depositing another. 
At 1910 h on 2 April 2019 AV_22 finished depositing the twelfth egg 
of the clutch and spent some time repositioning herself and many 
of her eggs. Egg repositioning was achieved mostly by pushing 
with the snout and occasionally by pushing with the forelimbs. At 
1955 h on 2 April 2019 AV_22 began depositing its thirteenth egg 

HERPETOCULTURE NOTES

Fig. 1. Aneides vagrans (AV_22) depositing a clutch of eggs in the lab 
at the University of South Florida. 
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and continued depositing through the remainder of 2 April 2019. 
At 0013 h on 3 April 2019 AV_22 deposited her twenty-first and 
final egg. For the next 10 h AV_22 tended to her eggs, meticulously 
grouping them into clumps and even patting eggs together using 
her snout and the ventral surface of her chin. By 1015 h on 3 April 
2019 AV_22 had successfully grouped most of her eggs, but one 
was left hanging in isolation above the other two clumps. The 
female never left her eggs during this 24-h period of observation. 
Both female A. vagrans were checked for health daily and both 
were observed guarding their eggs upon every daily check-up (28 
days for AV_21, 26 days for AV_22). Over time the cream-colored 
eggs turned fairly translucent with the tops of the eggs losing their 
opaqueness first and this trend continuing down the eggs over 
multiple weeks. Embryonic salamanders could be seen developing 
inside the eggs during the fourth and final week of observation. 
Despite access to ample crickets, AV_21 began consuming her 
eggs on 10 April 2019 (Fig. 2); AV_22 followed suite the next day. 
All 18 eggs deposited by AV_21 and all 21 eggs deposited by AV_22 
were consumed by 28 April 2019 and the observation period 
ended. A number of abiotic factors associated with captivity may 
have been responsible for this clutch consumption.

This is the first account to suggest female A. vagrans may be 
clumping their eggs behaviorally post-oviposition in addition 
to standard brooding and guarding. This account suggests that 
clutch size in wild A. vagrans could be much higher than has been 
reported, and that oviposition in A. vagrans may occur in March 
to April; however, I caution against such a broad interpretation 
of these isolated observations. It is more likely that oviposition 
timing reflects the timing of courtship, which likely depends on 
the timing of the critical rainy season in northern California. It is 
worth noting that AV_21 and AV_22 were both collected during 
an abnormally late first-rain following the 2018 dry season. It is 
possible that both salamanders underwent courtship during 
that late rain event in December, developed the eggs internally 
through March, and oviposited in the lab at the beginning of April. 

This observation occurred while working under CADFW 
Scientific Collection Permit #13153 and USF IACUC Protocol 
#IS00004512. Photographs and a time-lapse video were deposited 
in the UC Berkeley Museum of Vertebrate Zoology.

CHRISTIAN E. BROWN, University of South Florida, Department of Inte-
grative Biology, Tampa, Florida 33620, USA; e-mail: cbrown43@mail.usf.edu. 

SQUAMATA — LIZARDS

RHACODACTYLUS LEACHIANUS (New Caledonia Giant Gecko). 
LONGEVITY. In August 1981, a wild-caught juvenile male Rhaco-
dactylus leachianus was acquired by the Russian Academy of Sci-
ences, St. Petersburg, Russia (Fig. 1). This animal was later trans-
ferred to the Tula Zooexotarium in Tula, Russia. In the early 1980s, 
this was one of only a handful of R. leachianus in Russia. In No-
vember 1990, it was transferred to an animal dealer in the United 
States and then sold to the Fort Worth Zoo, where it currently re-
mains off-exhibit in the zoo’s Museum of Living Art (MOLA). At the 
time of this writing (5 November 2019), the animal has the follow-
ing morphological data: SVL = 1149.4 mm; tail length = 101.6 mm; 
309.4 g. This specimen is at least 38 years and 2 months old, which 
exceeds the last known documented longevity record for the spe-
cies of 8 years and 6 months (Slavens and Slavens 1999. Reptiles 
and Amphibians in Captivity, Breeding, Longevity and Inventory, 
Slaveware Publishing, Seattle, WA). Exact collection locality data 
for this specimen are unknown. Upon death the specimen will 
be deposited with the Amphibian and Reptile Diversity Research 
Center at the University of Texas at Arlington, Arlington, Texas.

STEPHEN H. HAMMACK, Department of Herpetology & Aquatics, 
St. Louis Zoo, 1 Government Drive, St. Louis, Missouri 63110, USA (e-mail: 
hammack@stlzoo.org);  LISA DEISINGER, Department of Ectotherms, Fort 
Worth Zoo, 1989 Colonial Parkway, Fort Worth, Texas 76110, USA (e-mail: lde-
isinger@fwz.org); NIKOLAI ORLOV, Department of Herpetology, Zoological 
Institute, Russian Academy of Sciences, Universitetskaya nab., 1, St. Peters-
burg, Russia (e-mail: agama@NA4755.spb.edu).

Fig. 2. Aneides vagrans (AV_21), with part of her clutch visible in the 
digestive tract through her ventrum, guarding what remains of the 
clutch. Timelapse video of this observation is available at: https://
youtu.be/_uhdq5LSJVg.

Fig. 1.  Nikolai Orlov with Natalia Ananjeva in 1986 holding Rhaco-
dactylus leachianus in St. Petersburg, Russia. The specimen currently 
residing at the Fort Worth Zoo is the lizard in Nikolai’s left hand. 
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