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FURTHER NOTES ON THE HUSBANDRY, BREEDING, AND BEHAVIOR
OF CHONDROPYPHOR YIRIDIS

Trooper Walsh
Rationsl 2Zoological Park

Ny involvement with Chondropython viridie begac in sarly 1976. For the
first two years the animals were maintained and cbserved ia my home. In late
1977 1 began to place my private specimens on loan to other cellectors aad
instictutions. From that time oo all of my work has been done at the National
Zoclogical Park (NZP) with zoo owned specimens. To date | have worked with
40 specimens and have experienced four fertile egg clutches from captive
breedings as wall as one from an imported gravid female. Soth artificial and
mzternal egg iacubation methods have been axperimented with, This has resulted
in a4 great deal of valuable data although relatively few hatchlings have been
produced. In 1877, I published a paper on my 2arly work covering husbandry
techniques, breeding, artificial egg incubation, and juvenile care., This
paper will review some of the material in the published paper but will con-
centrate on new ingights into past results and new information from recent
work, No literatyre citations are made in the body of the paper but a list
of significant papars and successful breeders iz included.

HOUSING AND HUSBANDRY

Initially my Chondropython were housed individually and paired up oaly
for breeding. Caging consisted of upright 30 gallon aguariums. Cage furniture
was restricted te bamboo rods which were attached to walls to serve as perches
and plastic ferns which hung over certain areas for cover. Newspaper was used
as substrate and water bowls were placed on cage floors,

A twelve hour, year round photo periocd was established with overheag
Vita-lites on timers. Red lights were positioned arcound the snake room so
that nocturanal observations could he made without disturbing the animals.
Heat was provided to the cages by heat tapes under the slate bottoms aad
humidity was increased by daily mistings. lMovable polyethylene shields were
fitted over the screen tops 0f the cages. By opening and ¢losing the shields,
in canjunction with dally mistings, climatic¢ fluctuations were gbtained. The
dasly climatic cycle consisted of a cool, dry periad from late night to early
moerping 23°C and 55% relatvive humidity), gradual increase in temperature
throughout the day, and a peak in temperature and humidity by late afterncon/
early evening (30°C and 100% relstive humidityv. Seasonal climatic variations
were not recorded during the first yaar of the projact, but it was poted that
slightly cooler periods occurred between Septembér and Qctober resultiag from
the influence of cold outdoor weather on the building
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In late 1977 1 decided to try several larger communal cages housihg
{from four to six specimens of both sexes. This caging arvangement was -
abandoned shortly thereafter as a result of several aggressive interaRcticons.

At the NZP a new method ¢f housing was established using 30 gallon
aquariums. The aquariums were set aon end with the cage tops serving as
front doors, Special "door-tops™ were constructed to minimize problems with
specimens injyuring their mouths when striking at intruders, These “door-
tops'" consisted of wood frames covered with perforated sheet metal. One side
af the sheer metal was smooth and this was faced into the cage. 4&djustable
poclyethyiene sheets covered the '"door-tops”™ to help regulatée temperature and
humidity. Bamboo rods were attached to cage wall at three levels. The photo-
period was governed by natural light Irom skylights and was that of the
¥ashingwon, D.C. area, Twenty-Ifive watt red bulbs with metal reflectors
were placed oa the tops of the cages. This provided some heat and a slight
thermal gradient frem the highast to lowest perches. For nine months of the
year {December-Augugt) the cagez were subjected to daily climatic fluctuations
gimilar TO those of my home set-up. From September through November the day-
time highs were about the same @5 at other times of the year, but the anight-
time laow temperatures were allowed te drop to 15.5°C.

The specimens were maintained on a diet of mice, rats, and chicks.
The feeding schedule varied according to individual animals, Young animals
and undernourished adults were fed every five to seven days. V¥ell nourished
adults were fed every two ta thres weeka.

HEALTH CARE

The majority of the Chondrepython in this project were acquired as newly
imported wild <aught adults. Although most specimens fed readily on rodents

and chicks, some wepe unable to attain suitable body weight. Fecal examipnations

reverled that most of the animals were heavily parastized. Parasites most
commonly encountered include, roundworms, hookworms, piaworm, and tapeworm.
Decause of the high concentrations of parasiteé z2nd body weight problem, I
decided to worm all the specimens in the project. Appropriate wormers such

as telmin, T.B.Z., piperazine, and yomesin were zdministered by tube tc fasted
snakes. Two weeks later fallow up wormings ware dane by offering the snakes
small feed anhimals with wormer implaated {nto their bedy c¢avities. Subsequent
WOTMings were given at approximately six month intervals. Soon after the in-
iti1u)l worming the thin spacimens began to gain weight and no parasite related
compliations gecurred thereafter, Specimens acquired at the N .Z_ P. have

been subjest o experimental wormiag procedures by Zag veterinarians with
varying results. Parasite related problems and deaths have occurred with
females at the N,Z,P, after stress assoclated with fasting, pregnancy, and

CgE laying.
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On two occasioos well acclimated specimens died after exhibiting no
apparent symptoms of illness. Both animals had abrhormal amounts of fat reserves
throughout their bedy cavities. Death in both c¢ases was attributed to eXcess
fatty tissue around the heart. 4s 3 result of these experiences I cut back
on the amount of food given and frequency of feeding in slow grawing and adult
specimens.

Pseudomonas infections have been anmother common problem with the Chondrezutasw
in this project. Recently imported specimens with mouth injuries and/or
heavy parasite loads appeared to be particularly vulnerable to Pseudomonasg.
Symptoms varied depending on stress factors. Respiratory problems, enteritis,
and mouth rot were attributed to Peaudomongs in a number of the snekes.
Sulfa drugs, Chloramphenicol, and Gentamwycin were used with some success ino
combating Pseudomonas in these animals.

Other less common problems affecting the Chondropython in this project
have besn tumors and bacterial graaoulomas. One male specimen succumhed to a
malignant tumor of the hemipenis after enjoying an active sex life for several
years. Two specimens were lost to bacterial granulomas in the trachea,
No obviocus symptoms of 1llness were observed ia these animals until saevetral
days pricr to death when it was noted that they were having difficulties in

breathiag.
In a survey of the reptile collection at the N.Z.P. iv was discovered

that the majority of our Chondropyvhon were hosts for differenmt strains of
Sgimcne.la. It was later determined that Saimonglis is not common pathogen
in the collection and no Saimonella related deaths occurred 1in our SheondroruzaoT.

SREEDING AND BEHAYIOR

Since beginaing the Chondropython project tn 1976, I have witnessed
over 80 breeding encounters, In my home setl-up, the majority of this
activity occurred between the months of July and September. At the NZP,
breeding activity has been ocbserved in Seprember thru November. It is
my opinion that the main breeding periods (M.B.P.'s) for my Chondropython
correspond directly to seasonal pericds when daily temperature fluctuations
are the greatest and when evening temperatures are cocler, Other boids im

my care, including forailus canina, Coraliug <npdris, Sanzintia madagascariensia,
?ythor ap, and EZpicraves senchria show similar breeding periodicity. Aore
controlled research is necessary, before it cam be establlshed how climatic
fluctuations actually affect breeding eycles in cChondropysaon.

The majority of observed courtships and resulting ¢opulations began s00R
after dark when the temperature and humidity were on the decline. Sexual
contact lasted for as little as an hour in some instances but often continued
uptil daylight. ©On occason a breeding pair would remain intercoiled on &
perch for over twenty-four hours after breaking c¢loacal contact.
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Duzing a ¥.B.P., I have poticed female Chondropython scent marking
cage branches. This activity involved a prowling female rubbirg her opened
clozca on the surface of a branch and excreting small amounts of whirish
liquid, Courtship pursuits by a male often followed this activity.

The male c¢ourtship pursulrt appeared to be similar to that of other
arborenl boids. An excitad male would slowly and methadically follow a female
over cage branches while rapidly flicking his tongue over surfaces and the
female, If the female was sprawled on & branch, the male would crawl over
hery back 1n a2 parallel position while titillating her body with his anal spurs.
Eventually the male aligned vent to vent with the female and titillated her
veat until she became receptive and allowed penetration by one hemipenis. By
this time the anterior sections of the snakeg bodies would typically baang vert-
ically below the branch and copulatioa continued, On occasion the female would
already have come to rest in a coiled position before the male overtaok her.

In this case the male intercoiled with the female on the branch and then
continued courtship as described above, Oaly once have I witnessed a copulation
while both male and female were on the cage floor.

On several occasions, while maintaining specimens ¢communally, I witnessed
aggressive interacrions between rwa sexually exclied males. One male would
attempt to Court another male only to be struck at by the offended party. The
result was frequently a fall with the birten party suffering lacerations from
the bite. In another situation I witnessed a resting gravid female attack a
aon-gravid female which was on the prowl,

RECOGNITION OF GRAVID FEMALES

There are a number of characteristics which I have come ta recognize
88 signs of pregnancy in Chondropychon. These are: loss of appetite, changes
in dahavior, a deflated head appearance, and abdominal swelling.

The faur gravid, captive-bred females in my project all went off feed
soon after the N.B.P. These females and a fifth wild caught gravid specimen
fasted for an average of 70 days prior to egg layinrg. Soon after going off
feed, the other comwon symptoms of pregoancy hecame apparent. All five speci-
mens underwent drastic changes in disposition, In four of these instance the
normally aggressive nature of these animals became quite subduced while the
fifth female became more hostile in the gravid state. All five gravid females
became noticeably less active and at times would remain coiled on z branch under
cover for doys on end. Another interesting, yet presently unexplained, physical
trait is a change in the appearance of the female's head, which persists until
Lher egps are laid, ] call this condition the “defiated head appearance,” in
which the sides of their normally bulbous hezds take on a sunken look.

This condition may be related to a change in the c¢irculation to accomodate
incrcased blood supplies in the ovaducts durinyg egg development. This appear-
ance may alsq be attributed to a form of thermal regularion in which absorbed
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heat in the head is channeled via blood to the ovaducts to ald egg development.

At times [ nave found it difficult to determine gravid Thongpzzython

solely by abdominal swellings associated with egg masses, Iep three instances

I bad females which produced small clutches of 11 to 13 eggs. The abdominal

swellings in these snakes could easily have been mistaken for fat reserves ot

healtbhy non-gravid Chondrorysion. However, oo two other occassions T was able

to distinguish egg masses early lo pregoancy. In these two cases the females

contained large clutches of over 20 eggs.

CARE AND BEHAVIOR OF GRAVID FEMALES

Between 1976 and 1978 fourteen female Chondroprthon were bred repeatedly.

Of these only four specimens became gravid. In retrospect I realize that these

four snakes were treated differently from the others after the W.B.P.. They had

the opportunity of thermal choice. Twenty to 40 watt red bulbs ware mounted

directly on top of their cages B0 that nocturnzl cbservations could be made.

These lights were focused on the heavily camouflaged sections and left on

24 hours a day, producing hot spots. Daily temperature data at those hot spots
wis not recorded but periodic chacks showed them to be approximately 28° to
29°C. The egg producing females remained under the hot spets throughout thetir
pregnancies until a restless Btage just prior to egg laying. At the time I
thought these females chose to remain under the red ligbts solely because of
Now I'm inclined to believe that the

the seclusion offered at thess sites.
this indicates that

hot spots were At least as much ot an attraction. I so,

female  zondroputicin may reguire a constant warm enviroament after the M.B.P.

in order to develop and groduce fartile eggs. This is another area where con-

trolled studies are necessary before definite conclusions can be drawn. In

preliminary studies with other beids at the N.Z.P. [ have found that gravid

females do have specific thermal preferences which are different from those

in a non-gravid state,

EGG LAYING AND_IRCUBATION

Three of my captive bred Chondropythor laid eges in mid-January. The

time betwesn the last observed breedings and oviposirion ranged from 103 teo
113 days. Clutches of 25, 13, and 11 eggs were produced, The fourth captive
bred gravid female died in the latter Stages of pregnancy due to an injury
sustained in an aggressive interaction with & non-gravid female. This specimen

contained 24 fertite eggs. The wild caught gravid female laid a clutch of 13

eggs Ln early November after three months in isclation,
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date resulted from the 1977 ¢luich of 25

The egegs were taken from the female, weighed, measured, znd set up in

The mean size and weight of the eggs was 37.9 x 27.5mm and 13.9g.
re infertile and one was

My only hatching Success to

eg8s -
incubators.
By candling the e¢ggs {t was determined that two we
dead when laid (blood ring wpparent).

Two ten gallon taanks with perforat
Heat was provided by heatl tapes under the tanks and they were maintained at
twoe temperatures, Tank & averaged 28.3°C and tank B 70.6°C. The relative
humidity in both tanks was approximately 100%. Near the end of incubation the

eggs ih both tanks began to develop gray-
the tanks briefly each day the eggs would returam T0O
After 51 days of ipcubation the eggs began to hatch. & total of ten eggs

pipped in tank 4. Nine yellow babies with red and white markings successfully

emerged from the eggs. The mean weight of t
eggs in tank B hatched becmuse the temperature Was apparently too great to

gd plastic covers served as incubators.

traopsparent areas, By alring out
their normal c¢reamy <olor.

he off{spring was 2.3g. None of the

suppert embryanic develapment.

The two mosf recent clutches were set up for maternal incubatian 1o
hopes of gaining insight into the bracding habits of this species. After laying
eggs the females and their c¢lutches were transferred to special broading cmges.
The enclosures consisted of two 20 gallon taoks which were fitted with perf-
orated tops, Damp sphagnum DOSS wag used s substrate., A gomed section of
corkbark was placed over the first brooding fetmule and a plece of damp cloth
aver the other. This cover was added to help shield the females and eggs

from the overhead heat sources. Heat was supplied by 25 ta 40 watt red bulbs

which were placed on the cage tops. The relative humidity in the tanks was

maintained tetwean B3 to 958% by spraying the moss arousd the brood:ing females.

Data on a variety Ol parametery were recorded twice daily. These included

female behavior and breeding positian, temperature of the females, clutch,
ané¢ several poilnts withia the tanks.
The two laying females coiled around their eggs whan re-iptroduced to

them in the brooding Cages, but in each ¢ase the eggs were abandoned after

two weeks. Parasite related health problems apd inadequate brooding conditions
were attributed to the desartions. The two abandoned egg clutches weTe put

into incubators but failed to hatch, The experiments were not a total logs,
provided a stimulus for speculation as (O .
Hopefully the infarmation

however, as the accumulated data
the needs and behavior of brooding Chondropy thon.
and speculations will lead to more guccassful hatchings in the future.

| reason that there might be & jeast four means by which brooding

Shondropython are able to contrel or regulate clutch temperature and humidity.

methods may be used aleme or in conjunction, They include: selection af
ons or twitches, and the positian

These
the broading site, basking, muscular cantracti

of the female on the eggs.
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Ny c¢bservations and those of others indicate that gravid “hendrecruthon
exhibit unusual behavior and activity prior to ovipesition, Duriag chese
verjiads specimens have been seaen exploring their cages and eccasicnally coming
to rest on the ground in a tight disk-like coil. It would sppear thar this
behavior 18 associated with the selection of an egg-laying and brooding site.

Some brooding pythons, like Pxznacn regius, have been cbserved leaving
thelr eggs for shert perieds to bask. When thelr bodies have abserbed suffic-
ient heat they return to their eggs and coll arourd them, The absorbed body
heat is transfarred to the egg mass and maintained by the enveloping colls.

I observed this basking behavior on a number of occasions during the Thondro-
puthon brooding experiments. At times when the heat source was focused on an
area of the cage away from the female and eggs, the female would leave her
¢lutch ta bask. The female would later raturn to the clutch, When the heat
source was focused on the brooding site the female mstayed on the eggs.

Brooding P thon molurxs are able to ralse and preciszely ceatrol their
body and clutch temperatures by merns of muscular contracticons or twitches,

A pumber of people have reported seeing female Chondropithen twitching while
brocdiag eggs. Others have witnessed Chondrsroython brooding eggs fram the tima
of egg laying to hatching wnd have cbwerved no twitching. Both of the Thendro-
sathon io oy dDrooding experiments were observed twitching. It appears that
Chondpozzthon may employ muscular contractions merely to maintain absorbed
heat, My females ceased twitching when the ambient temperature at the brooding
sites dropped below 26.2°C or went above 29.6°C, It was my impresssion that
the females were more comfortable whepn the clutch temperatures were between
28°C and 29°C,

The type of coiling also appears to have some effect on the temperature
and humidity of the clutch, I identified three different coiling positions:

a spherical coll, a stacked coil, and a flat coil. The speriecal coil totally
enveloped the egg mass, The widest coil of the sphere was in the middle and
the eggs were actually lifred off the substrate. The stacked coil resembleg
a cone, The coils were tightly stacked three or more layers high and the widest
coil was at the bottem. In this cagse the eggs were totally covered but were
in contact with the substrate, The flat c¢oll covered the eggs like a plate,
The widest coll was again at the bottom but the coils were much looser aond
only two or three layers high, In this position the egg mass was less compacted
and individual eggs could be seen hetween coils,

A brooding female‘s use of ditffarent coiling postures may be related
to the climate and physical makeup of the brooding site. If so, it i{s possible
thar the different coiling positions are used in cenjunctian with basking and
twitching as anather means to regulate the temperature and humidity of the
egg mass. For instance, if a well insulated brooding site were available,
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such as a tree hollow, a female might e able to maintain a suitable clutch
atmosphere while expending little effort. A snake in this situation might ba;k
infraquently and maintain a preferred temperature and humidity by a combination
of twitching bouts and a flat or stacked coil structure. On the other hand,

if a less protected brooding site was used, the female might have to bask more
frequently, use spherical colling, and employ regular rapid twicches to achieve
the proper temperature and humidity for incubation,

It is alse interesting to note that brooding pythons ¢f many species,
including Chondropython, tend to bury their heads in the tops of their caoils
periodically. This suggests that females may use their heat sensitive facial
ptig to monitor the temperature of their eggy masses.

HATCHING AND HUSBANDRY OF YOUNG

The nine Chondropythen from the 1877 hateh were housed in three ten
gallon tanks, The cage furniture and enviroamental cycles used for thase snakes
were similar €0 those used for the adults. Prier to first sheds the offspring
were fairly inactive and showad no interest in faod, Food affered included
pinkies, Anoiia, and ¥yla. Ten to fifteen days after hatching the babies shed
and bagan to prawl in the evening hours. Caudal luring was first goted at this
time. Four specimens ate pinkies after much coaxing on the night of their
first sheds. The other babies were assist fed pinks until they began to feed
on theilr own.

Welghts were taken on two of the offspriag on a regular baxis., One
animal weighed 101 g at six months, 272 g at & year, 455 g at a year and a half,
and 520 g at two years. The growth rate of the second specimen was comparable
to that of the Iirst. Duriag the two year period each snake coasumed approximately
1500 g of food and shed 19 times.

At six months of age the color transformation from juvenile to adult
pigment began, When first noticed, the bright red darsal markings were fading
to a grayish cast. It's interesting to note that the red pigment was the first
to develop in the growing fetus. Within several days of the red fading, the
electric yellow pigment began to turn green along the migd dorsal region. Over
& two week period the red markings turned Yiue and green along the mid darsal
areas darkened and spread ventrally to the edge of the bglly Scutes,

Tha color transformation process appears to vary among ilndividuals.

One wild caught Juvenile in my collection took a year and a half to complete
the changa and it occurred in a differeat manner then with my captive hatched
specimens, When acquired, the body color of this animal was light orange aad
it had red, black, yellow, and white dorsal patierns. When the coler change
began the specimen weighed 79 g and and was approximately 45 em long. At first
a few sgartered green flecks appeared on the head and sides of the body. The
green pigment spread from the core of these flecks and the orange base pigment
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turned to a dull yellow. The red, black, yellow, and white dorsal Juventile

pattern completely faded out, At the end of a year and a half the speciﬁen

had teken on a mottled green and yallow patiern with a 60 green to 40 yellow
retio. Although this adult coloration is unusual for Chondropython, I have

seea half a dozen other specimens of a similar appearance.

SUMMARY AND CONCLUSION

In recent years dozens of zoos and private canllectors have gotten eggs
Irom captive bred Chondropython. Most of these breeders have purposefully
employed climatic eycling in order to stimulate breeding with tbeir animals,
Unfortunately, hatching Chondrepython egge still appears to be a hit or miss
cperation as only s handful of these people have had success, Successful
breeders other than myself include: Henry Eratzer, 1962; Prague Zoo, 1974
and 1977, Stelnhart Aquarium, 1974 (from a wild caught female); Sedgwick
County Zoo, 1976, Terry Odegard, 1977: and the Philadelphia Zoo, 1979.

Only three of the above allowed materoal brooding ax & means of
facubation (Kratzer, Prague Zoo, and Steilnhart Aquarium). Successful incubrtion
temperatures have ranged from 27°C (Prague Zoo) to 30.5°C {Terry Cdegard)
with most hatches being at temperatures from 28-29"C. Incubation periods bhave
varied from 47 days (Henry Kratzer) to 60 days (Terry Odegard). The hateh
ratic per clutch has generally been very low and only twice has a 100% hatch
been reported (Steinhart Aquarium, Philadelphia Zoo).

48 poted earlier, four bhatchings of Chondrepython oeccurred in 1379
alone, Hopefully more success will be reported in the near future as more is
learned about the behavior and needs of this epecies. Ia particular, more
information is needed on how to successfully and consigstently hatch the 2EES.
Ona meana of dolng this 1s te set Up and monlitor females with their eggs in
controlled brooding situationg, This has been done by Dr. Vam Miercp snccess-
fully with other Python sp. Ia go doing it is possible to determine the
precise temperature and humidity required by the'eggs at different stages of
incubation. 1t would also give us more information on the brooding females
behavior in relation to how they maintain a preferred clutch atmosphere.

At the N.2.P, we did not cycle cur Chondropython for breeding in 1978
due to complications with building renovarion. However, we hope to be in a
position to resume our work with this species some time in 1980 or 196).

All things considered, there is still much more to be known abour Chondropython

viritdia,
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