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Reproduction of Chondropython vViridis (Reptilia, serpentes, Boidae}

L.H.S. Van Miercp, Trooper Walsh and Dale L. Marcellini

Introduction

It has been shown for tha Indian python {(Python molurus malurus) and its

subgpecies (P.m. bivittatus} that the female not only coils around her eggs

and exhibits broocding behavier, but that she also incubates them by raising

the temperature within the coil to about 33=34 C (91-93 F} {Hutchison et al.,

1966; Vinegar et al., 1970; Van Mierop et al., 1976a, b, 1978). Furthermore,

the animal is able to keep this high temperature quite constant at ambient

temperatures hetween 26 and 31 C {79 and 88 F}. During the incubation period

of about 56 days the female axhibita jerky body contractiong the frequency

and force of which vary with the ambient temperature. These contractions

are believed to represent the mechanism by which the animal generates heat,
Because similar contractions of the body have been cbserved in brooding

females of Python curtus (Noble, 1935) and Chondropython viridis (Kratzer,

1962), Vinegar et al., postulated that these two species may also have physio-

logical thermoregulatory ability. Thus far, however, no actual measurements
have been?made to substantiate this and in the case of C. viridis we are

aware of only three instances {(Kratzer, 1962; Switak, 1975: Olexa, 1979) in

which the female was allowed to tend to the clutch of eggs.
Recently we had the opportunity to demonstrate that the reproductive

behavior of C. viridis is remarkably similar to that of P. molurus and that

this species does have thermoregulatory ability.

“«
Materiala arnd Methods

b
The female (NZP 302315) has been in captivity since about 1975 and was

obtained by the National Zoclogical Park in August, 1978. The male was
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’ hatched in captivity in March 1977 (Waigh, 1977} and was transferred to
Gainesville, Flo;ida in April 1979 followed by the female in February 1981.
Each aof the two wooden cages in which the animals were housed had a glass
door and removable panels in adjacent sides allowed access from one cage to
the other without the need for handling either of the two animals. Perches
were jocated at several levels, The wooden nesting box measured 14 x 17 x
18 cm and had a & cm round entrance opening in one side. The opposite wall
. consisted of plexiglas. The top of the box had a square cpening 10 x 10 ¢<m
which allowed access to the female during incubation. The pesting box was
susp;nded from the ingside top of the glass cage door with its plexiglas gide
towards the glass, Foam plastic weather stripping along the four
sides of the plexiglas wall rested against the glass of the cage doof so that
the nesting box in effect had a double transparent wall. When chservations
were not made this part of the door was covered by a sheet of black paper.
Two type 401 thermistor probes were led into the nesting box through
its floor with their tips approximately 2 cn apart and protruding from the
peat moss-sphagnum moss substratum. A third type 401 probe was used to
measure the temperature inside the coil among the eggs{Tc]. All probes were
connected to a YSI model 44TD Thermistemp telethermometer. The substratum
was 3 cm thick and was damp when put in but had completely dried within a
few weeks. fHumidity within the cage was measured with an Abbeon hygremeter
and the ambient temperature {Thl with a Stortz MMT-15 maximm-minimum self-
registering thermometer. This thermometer and the thermistor probes were
checked against #n ERTCO type 1003 precision mercury thermometer. Contrac-

tions of the body were counted visually ever Zeminute pericds at least twice

a day, at the coolest and at the warmest times of the day.




267

Temperatures were measured inside and outside the cavity of a hollow,

but living tree with max-min, self-registering thermometers. The diametey

of the cavity was 20 cm, the entrance measured 30 X 7 cm.

Observations

The male was allowed access to the female on November 21, 1981 and the
animals were found in copula at 0800 hr. the next morning. TA at this time
was 17 C {63 F). Mating continued until about 1600 hrs. by which time Tﬁ
had increased to 29 C (B4 F). Thirty-nine copulations were observed Over
the next three months, the last one occurred con February 9, 19282. Male and
female were separated by replacing the partitions for periods of two to five
days on five éccnsions for purposes of feeding and shedding. During this
period the female took three rata, the last one cn January 24 after much
hesitation. The male tock a rat on November 29, killed and partly swallowed
ene on December 20 and January 24, but regurgitated both. On Februarxy 14 the
animals were separated permanently. The male shed on March 5 and resumed
feeding on March 8.

During the mating period T, varied between 17 and 24 C (62 and 75 F) in
the morning and 26 to 29 C {79 to 84 F} in late afterncon. Relative humidity
tR“] varied between 60 and 85%. During the last week of April the female
became restless at night exploring every part of her cage. On April 27 the
nesting box was placed in the cage and the next morning the female was found
inside it, Over the next four days the animal coiled on tecp of the box
during the day and entered it at night.

On May 2 at 0740 hr. the female lay coiled inside the bax with the head
tucked inside the coil. T, at this time was 23 C (73 F}. At 0945 hr. a

A
few egqgs had been laid and oviposition had been completed by about 1430 hr.
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The head had rea?peared and the coil was almost clegsed. Contractions of the
bedy were observed at a rate of 11-15 per minute. The body coil was very
high, almost cylindrical, The bottom and top turns of the ceil were
much smal)ler than those in the middle and the coll, therefore, was shaped
somewhat like a very short capsule. The eqgs must have barely rested on the
subgtratum, if at all. Because of this, the tips of the two substratum
thermigtor probes were not located among the eggs, as intended, but had been
bant over and laid flat between the body of the female and the substratum.
The tip of the third probe ;as Placed among the eggs by inducing the female
to open the top of the coil momentarily by gentle prodding. It was reposi-
tioned as necessary so that during the first eight days of incubatien tempera-
ture measurements from the interiar ¢f the coil could be made at any time.
Thereafter {t was replaced only every 3-5 days since there proved to be a
constant relationship between the temperature as measured by the coil probe
(TC] and the substratum probes {TS}. TC wag always 1.5 € (3 7} higher éhan
Ts, therefore it was not necessary to disturb the female as ofteﬁ as we had
antjcipated, The diameter ¢f the coil was about 12 cm, thus the intericr
space oflthe nesting box was almost completely occupied.

The ¢0il was kept tightly closed throughout the incubation period, re-
gardless of TA. No shedding took place, nor were excreta produced and water
in a plastic container affixed to the nesting box just putside the entrancs
opening was lgnored.

Contractions of the body continued throughout the incubation pericd.

At low amhient Eemperatures contractions were frequent and forceful, occurring
in groups initiated by a strong contracticn fellowed in rapid succession by

three or more of decreasing intensity and then a pause. Only the first

-
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contractions‘of each group were counted, At a Th over 27 C {81 ¥} the fre-
quency of the contractions decreased to 3 or less per minute and became
barely detectable. Contractlions were particularly frequent during the first
two weeks, then decreased and became quite infrequent during the last week.
For example, at ambient temperatures of 26 and 27 ¢ (792 and 81 F) the mean
contraction rate during the first two weeks was 16/min., during the next

four weeks it was B/min. and during the last 10 days only 4/min.

Temperature measurements were recorded B-15 times a day, generally bet-
ween 0700 hr. and 2330 ﬁr. but at times also during the night. During the
first two weeks Tn was allowed to fluctuate between 21 and 23 C in the
porning and 27-29 C in late afterncon. Thereafter the temperatures of the
room and the cage were kept moderately well contreolled at various levels for
at least several hours by thes use of an air conditioning unit. At Tn of 25-
28 C {77-82 I') the T was about J1.5 C (89 P). At lower T  the Tc could no

C .3

longer be held at that level hut even at a TA of 21=-22 C {(70~72 P) a tempera~-

turc differential.af 7 € {13 F) was cbserved., At a '1‘a of 29 C {84 F) Tc
incrcased to over 32 ¢ {90 F)} and we did not think it advisable to increase
the ambient temporature further,

On Junc 23, S3 days after ovipositién, a hatchling was seen to protrude
from between two coils of the female for about 1/4 of its body length. Be-
causc it seemed to be in some difficulty the female was removed. 7Two eggs
had completely coilapsed and were stained dark brown, the other 14 were in
oxcellent candition and barely soiled. By June 26, all ycunqg had hatched,
all were bright ycllow with brownish yed markings. Mean body weight of the

. .

14 hatchlings 4-6 days after birth was 13.5 g {range 9,4+15.6 q). The first

ghed took place between July 6 and 8, about 1] days after hatching., <Caudal
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luring was observed on several occasiong, By July 19 twelve hatchlings had
accepted live or thawed out frozen jinfant mice with mild to considerable

coaxing, one had gpontaneously taken a live pink and another a Hy1§ squirella.

The female took a live rat on June 25 and 29, and July 3 and 14. The animal
shed on July 13.

Mean high temperatures inside and cutsjide the cavity of the hollow tree
in May 1982 ware 28 ¢ (83 F) and 31 C (8B F}, in August they were identical.
Corresponding mean low temperatures, however were 19 C (66 F) and 17 C (62 F)
in May, and 24 C (75 F) and 22 € {71 F) in Bugust, Mean daily temperature
fluctuations inside and outside the cavity in May therefore were 9 C (17 F)

and 14 C {26 F), in August they were 4 C (7 F} and 9 C {17 F).

Dizcussion

Our obszervations confirm that the female Chondropython virdig does in-

deed have physiclogic thermoregqulatory ability. Its reproductive hehavior
and the meoans by which heat is presumably generated are very similar indeead

to that of P. molurus, Because of its small size, Chondropythen obviously

cannot be expected to maintain a reasonably constant and high incubation
temperatﬁre without providing for some means of insulation, e.g., by burrcw-
ing or by selection of gome other sheltered nesting site. Our measurement
clearly demonstrate the tempering effect on temperature of a hollow tree.
Even at the lower gtrata of a trapical rain forest ambient temperatures
fluctuate significantly (4«6 C, 8~1C F) during the day (Ripley, 1964).

Moreover, Chondropython is known to occur from sea level up to altitudes of

1800 m (6,000 fg.} and not only in rain forest, ut also in mountain forests,
scrub land and coffee plantations {McDowell, iQTSl. Considering its strongly

arboreal habits it seems likely that the eggs in the wild are aid and in-
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cubated above ground level, £.9. in a2 hollow tree or similar sheltered place.
The beha;ior of.cur female during the 4-5 days prior to oviposition supports
this notion: a nesting box on the floor of the cage was ignored, tﬁe one
(described above) suspended high up in the cage was immediately entered.
Scattering eggs indiscriminately over the cage floor or dropping them from
a perch as has been observed on a numbe? of occasions by others (2.g9..
Rundquist, 1980; Walsh, 1977? we believe to be abnormal pehavior, probably
related to absence of a suitable nesting site, Artificial incubation in
general has had mediocre fesults at bast. Recently thi; has been ascribed,
at least in part, to too high {ncubation temperatures and a temperature of
about 28 C (82 P} has been recommended. This value may have been arrived
at because of the reports by Kratzer {1962) and Switak (1973) of successful
hatchings at ambient temperatures af 28 C (82 F) and 29 C (B4 F). 1In beth
those instances, however, the female was allowed to incubate the eggs and,
ag our study shows, the ambient temperature does not reflaect actual irncuba-
tion temperature, which is considerably higher. This would explain why the
incubaticn period as reported by Kratzer and Switak was less than 50 days,
while éqgs incubated artificially at about 28 C have required incubation
periods of well over G0 days. The incubation period of 53 days in our
study, 5-6 days lonqer than that reported by k:atzer (47 days) and Switak
{48 days), is undoubtedly related to the rather low T. {28,5~33.5 C, 83-
89 F) during the first two weoks of incubation.

Mean body weight of batchlings has been reported to be 9.3 g (range
8.5=10 a, WalSh, 1977}, and 9.5 g (range 7.2«10.5 g; Grow, pers. comm.).
Clexa [fb?g} qave a weight range of 9.10.8 g and a gingle speéimen hatched

at the Oklahoma City %00 weighed 10 g {Rundquist, 1980} . The larger size

e



of our hatchlings (only one weighed less than 10 g} max be due at least in
part to genetic factors: We have observed that scme females of 2. melurus
and P. regius consistently produce larger eggs and young than others, with-
out there being a correlation between weight of the ecgs and hatchlings and
cize of the parent, 1In addition, artificial incubation in our experience
tends to result in smaller young. Of three P, molurus clutches in which
part of the clutch was randomly removed ag the eggs were laid and incubated
artificially at the same temperature as measured within the coil and at 100%
humidity, all young hatched at the same time, but the artificially incubated
eqgs produced young which were on the average 1.5«11% lighter. Perhaps this
iz dus to differences between the micreclimates inside the coll and {n the

incubator.

In conciusion, we would recommend that female Chondrgpython be allowed

to incubate their cluteh and to this purpose be provided with a reasonably
wall insulated nesting box suspended well above the cage floor. An ambient
temparature of 26-28 C (79-82 F) ard a humidity of 70-90% we believe to be
{deal. No source of radiant heat, natural or artificial, should be allowed
near the.nestinq box. Moderate fluctuations of TA' e.q. between 23 and 28 C
{73 and 82 F), are well tolerated.




273

Literature Cited

Hutchison, V.M., 1I.G. Dowling and A. Vinegar. 1966. Thermoregulation in a

Brooding Female Indian Python, Python molurus bivittatus. Science 151:

€94-695.

Kratzer, H. 1962. Ucberraschende Nachzucht von Chondropython viridis.
Aquar. Terr. Zeitschr. 4: 177-179.

McDowell, S.B. 1975, A Catalog of the Snakes of New Guinea and the Solcomons,
with Special Reference to those in the Bernice P. Bishop Museum. Part
II. Anilioidea and.Pythoninae. J. Herpetol. 9:1~79.

Noble, G.K. 1935. The Brooding Habit of the Blood Python and of other
Snakes. ICQPeia. 1-3,

Olexa, A. 1979, The Green Python, Chondropython viridis {Schlegal, 1872)

and its Reproduction in Captivity. Gazella, 2:83-87.
Ripley, S.D. 1964. The Land and Wildlife of Tropical Asia. Time Inc.,

New York. p. 54
Rundquist, E.M. 19B0. It ain’t necessarily so! Part II. 2oosounds 16;#3.
Switak, K.ll. 1975, .Der gruene Baumpython aus dem Land der Menzachenfresser.

Aquar. Terr. 2eitachr. 9¢366+372.

Van Microp, L.H.S. and $.M. Barnard. 1976a. Observations on the Reproduction

of Python molurus bivittatus (Reptilia, Serpentes, Boidae) J. Herpetol.

10:333~340,
Van Misrop, L.H.S. and $.M. Barnard. 1976b. Thermoregulation in a Brooding
Female Python molurus bivittatus (Serpentes, Boidae). Copeia. 398=4Q1.

Van Microp, L.il.8. and S.M, Barnard. 1978. Further Observaticns on Thermo-

*

regulation in the Brooding Female Pzthon molurus bivittatus (Serpentes,

Boidae} Copeia. 615621,

l LT P T Y



274

Vinegar, A., v-n..uucchison and H.G. Dowling. 1970, Metabolism, Egergetics
and Thermoregulation during Brooding of Snakes of the Genus Python
{Reptilia, Boidae). Zoeclegica $5:19-48, R

Walsh, T. 1977. Husbandry and Breeding of Chondropython wiridig. Nat. Ass.

Sound Wildlife Progv. 1:10-22.

Department of Pediatrics, University of Florida College of Medicine,
Gainesville, FTlorida 326(2; Department of Herpetolegy, National

Zoelogical Park, Washingteon, O,C. 20008




