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The  Indian  chameleon,  Chamaeleo  zeylanicus  was  studied  in  Orissa,  in  captivity  and
in  the  wild.  Captive  specimens  were  housed  in  enclosures  with  ample  vegetation,  and
maintained  on  an  insect  diet.  Smallest  female  with  functional  ova  was  375  mm  in
length.  Mating  occurred  during  the  last  week  of  August,  and  egg  laying  in  October.
The shape and size  of  the nest  depended on the suitability  of  the ground.  On soft  fine
sand  the  nest  was  an  oblique  hole,  22  cm  in  depth,  9  cm  in  diameter  at  the  mouth.
The  eggs  were  15-22.5  mm  x  9-12  mm  x  1.  0-2.0  gm.  There  was  indication  of  increase
in size and weight of the eggs during incubation. Hatching occurred after eight months
in  June  when  small  insects  were  available  in  large  numbers.  In  three  of  the  four  cases
reported,  the  female  died  within  1-42  days  after  egg  laying.  Females  move  less  and
are  more  territorial.  Females  are  intolerant  of  close  approach  of  other  chameleons
of  either  sex  except  of  suitor  males  during  a  period  of  a  few  days  when  they  are
ready  to  mate.  Mating  is  preceded  by  display  by  female  and  ‘chase  and  escape’  beha-
viour  between  the  male  and  the  female.  Display  by  female  and  male  (against  other
males)  included  assumption  of  deep  green  body  colouration  with  dark  spots  and
blotches,  lateral  flattening  of  the  body,  and  hissing  with  open  mouth.

Introduction

The  Indian  chameleon,  Chamaeleo  zeylani-
cus,  an  oviparous  species,  is  distributed  from
Punjab  in  the  north  to  Sri  Lanka  in  the  south
(Boulenger  1890,  Parshad  1914,  Smith  1935,
Deraniyagala  1953).  Knowledge  of  the  species’
reproductive  biology  was  based  on  Trench
(1912).  Then  considered  to  be  Chamaeleon
calcar  at  us,  Trench  (1912)  studied  the  beha-
viour  of  a  male  and  female  in  captivity.  Both
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individuals  were  obtained  from  ‘Jubbulpore,
C.  P.’  (=  Jabalpur,  Madhya  Pradesh).  Derani-
yagala  (1953)  has  provided  preliminary  data
on  the  habits,  reproduction  and  dimensions  of
male  and  female  individuals.  Biswas  and
Acharjyo  (1977),  while  giving  a  general  ac-
count  on  the  ecology  and  biology  of  some
reptiles  occurring  in  and  around  the  Nandan-
kanan  Biological  Park,  Orissa  gave  the  species’
distribution  in  Orissa,  clutch  sizes  and  egg
measurements.

The  solitary  habit,  procryptic  behaviour  and
appearance  make  C.  zeylanicus  difficult  to  study
in  the  wild,  and  it  is  difficult  to  keep  for  long
periods  in  captivity  without  elaborate  arrange-
ments.  Observations  made  on  aspects  of  the
reproductive  biology  in  captivity  and  in  the
wild  are  presented  in  this  paper.

86



REPRODUCTIVE  BIOLOGY  OF  THE  INDIAN  CHAMELEON

Materials  and  Methods

Two  of  us  (LAKS  and  HRB)  observed  the
species  at  and  around  the  Gharial  Research
and  Conservation  Unit,  Tikerpada  (GRACU)
within  the  Satkoshia  Gorge  Sanctuary  situated
in  84°47'E  longitude  and  20°35'N  latitude,
and  LNA  observed  it  at  the  Nandankanan
Wildlife  Sanctuary,  in  86.25°E  longitude  and
20.25°N  latitude.  All  the  observations  were
made  between  1975  and  1980.

Chameleons  reared  in  captivity  at  GRACU
were  kept  in  enclosures  used  for  rearing  croco-
dilians.  One  enclosure  was  23.7  x  4.9  x  2.6m
and  another  12x12x2.5m  with  ample  vege-
tation  cover  inside.  The  chameleons  reared  at
NBP  were  in  an  enclosure  measuring  4  x  3  x
2.5m.  All  specimens  were  maintained  on  an

*
insect  diet,  and  were  measured  and  sexed  when
received.  The  base  of  the  tail  is  somewhat
swollen  in  males  due  to  the  hemepenes,  which
can  be  extruded  by  applying  gentle  pressure
from  back  to  the  front.

Captive  observations  are  based  on  four
females  —  three  at  GRACU  (CF1,  CF3  and
CF4)  and  one  at  NBP  (CF2),  and  three  males
(CM1,  CM2  and  CM3)  at  GRACU.  Obser-
vations  in  the  wild  are  based  on  one  male
(WM1)  and  two  females  (WF1  and  WF2)  at
Tikerpada.

Courtship  observations  were  made  from
WM1,  WF1,  CF1,  CM1  and  CM3.  Data  on
nesting  are  recorded  from  CF1,  CF2,  CF4  and
WF2,  and  on  the  clutch  size  and  female-size
from  WF2,  CF3  and  CF4.  Egg  biometrics  and
information  on  changes  of  these  during  in-
cubation  were  obtained  from  clutches  obtained
from  WF2,  CF2  and  CF3.  Eggs  were  incubat-
ed  in  sand,  kept  moist  at  approx.  7%  water
by  weight.  No  attempt  was  made  to  record  the
nest  temperatures  although  the  ambient  tempe-
rature  in  a  standard  Stevenson  Screen  fluctuat-

ed  between  4.5°C  and  46.0°C,  since  the  dura-
tion  of  incubation  included  winter  and  summer
seasons.  Observations  on  hatchlings  were  made
possible  from  the  nest  laid  by  CF4  the  precise
location  of  which  was  not  known  until  actual
hatching  took  place.

Courtship  and  Mating

Courtship  behavious  was  observed  during
the  second  week  of  August.  During  this  period
CM1  became  markedly  territorial  towards  the
other  males,  CM2  and  CM3,  displaying  a  deep
green  colour  with  black  blotches  and  spots
and  hissing  loudly  with  laterally  flattened  body
as  has  been  described  for  C.  gracilis  by  Bustard
(1967).  Frequently  CM1  was  also  seen  chasing
the  other  males  trying,  and  actually  biting
these,  particularly  on  the  flanks  as  reported
for  C.  gracilis  (Bustard  1967).

Initially  the  female  was  not  receptive  to  any
of  the  males  and  it  moved  away  with  vigorous
rocking  movements  or  displayed  hissing
with  open  mouth  and  laterally  flattened  body.
This  ‘chase  and  escape’  behaviour  between  the
territory-holding  male  and  CF1  persisted  for
a  week  except  during  heavy  showers  and  at
night  when  these  chameleons  used  to  perch
asleep  on  the  same  plant  at  a  distance  of  at
least  15  cm.

Courting  records  from  the  wild  included
observation  of  the  ’chase  and  escape’  behavi-
our  between  WM1  and  WF1  over  two  days.
On  the  morning  of  the  third  day,  at  0600  hours
these  had  moved  and  could  not  be  traced.

Mating  was  observed  in  captivity  only  once
in  the  morning  at  1000  hours.  It  lasted  about
three  minutes.  CM1  was  partly  over  the  back
of  CF1,  holding  it  with  all  four  limbs.  CM1
had  also  bent  down  its  hind  quarters  down
below  CF1.  Both  appeared  motionless.  After
mating  CF1  confined  itself  to  a  large  Butea
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superb  a  and  after  a  week  it  became  territorial
and  displayed  at  CM1  and  the  other  males,
which  kept  away  from  the  Butea.

During  the  period  CM1  and  CF1  were
courting  they  did  not  eat  but  later  they  fed
voraciously.  The  female,  however,  showed  low
appetite  after  about  a  month,  and  completely
stopped  feeding  55  days  after  mating.

Nesting

LNA  observed  CF2  on  3.10.75  at  about
16.30  hours  when  it  was  unsuccessfully  trying
to  dig  a  nest  hole  inside  the  enclosure.  After
several  unsuccessful  diggings,  by  07.15  hours
on  5.10.75  it  had  already  laid  the  eggs  and
was  covering  the  nest.  Five  eggs  were  still
partly  visible.  The  female  was  deep  green  and
facing  away  from  the  nest  with  its  tail  held
in  the  air.  Two  different  types  of  limb  actions
were  observed  during  covering  the  nest.  In
one,  both  fore  limbs,  acting  alternately,  drag-
ged  the  soil  close  to  the  hind  limbs,  which,
also  acting  alternately,  pushed  the  soil  back
over  the  eggs.  In  the  other  type  of  limb  action,
the  limbs  of  only  one  side  acted  at  a  time  —
the  fore  limb  brought  the  soil  near  the  hind
limb  of  its  side  which  in  turn  shifted  it  over
the  nest.  During  covering  of  the  nest  the  female
often  rested  for  short  periods  and  changed  to
the  limbs  of  the  other  side.  On  a  few  occa-
sions  it  also  attempted  to  collect  soil  from
stony  areas  on  either  side  of  the  nest.  When
the  female  was  covering  the  nest  it  reacted  to
any  disturbance  with  puffed  body  and  hissing
with  open  mouth,  the  display  directed  towards
the  source  of  disturbance.

At  about  11.30  hours  covering  of  the  nest
was  complete.  Thereafter  the  female  appeared
tired  and  inactive  and  remained  within  2  m  of
the  nest.  At  about  14.00  hours  on  6.10.75,
the  day  after  egg  laying,  it  was  found  dead

near  the  nest.  On  autopsy  no  more  eggs  were
obtained  from  the  body.  On  excavation  of  the
nest,  34  eggs  were  collected.  The  nest  was
almost  saucer  shaped,  17  cm  diameter  and  5  cm
in depth.

CF1  was  observed  while  nesting  in  captivity
on  20.10.75.  About  a  week  before  this  the
female  was  restlessly  moving  in  the  enclosure.
Suspecting  that  it  was  ready  to  lay  eggs,  a  25  cm
thick  sand-bed  was  provided  but  CF1  con-
structed  its  nest  4  m  away  from  this.  The  de-
tails  of  nest  construction  were  not  recorded.
However,  after  laying  the  eggs  and  covering
the  nest  it  too  appeared  exhausted  and  refused
to  eat.  It  was  found  dead  on  2.11.75,  13  days
after  egg  laying.

At  about  2200  hours  on  14.10.77  a  group
of  fishermen  of  the  Tikerpada  village  had
located  WF2  on  the  sand  of  a  nearby  stream.
They  kept  the  chameleon  under  a  bucket  and
brought  it  to  GRACU  on  the  next  morning.
It  had  moist  sand  smeared  all  over  the  limbs
and  head.  On  questioning,  the  fishermen  in-
formed  that  “it  had  dug  a  hole  in  an  attempt
to  escape  out  of  the  bucket  cover”.  On  an  exa-
mination  at  the  spot  the  hole  was  found  to
be  obliquely  dug,  10  cm  deep  and  7  cm  dia-
meter  at  the  mouth.  On  digging  it  further  32
eggs  were  recovered  within  15-20  cm  depth
from  the  surface.  About  20  m  away  on  the
bank  there  was  a  ‘pit’,  12  cm  deep  and  9  cm
diameter  at  the  mouth.  Further  away  from  this
another  equal-size  pit  was  located  among  the
bushes.  Both  these  pits  were  dug  oblique  to
the  ground  and  presented  a  superficial  re-
semblance  to  the  actual  uncovered  nest  with
the  eggs.  However,  these  were  not  fresh  and
it  could  not  be  ascertained  if  these  were  dug
by  WF2.

Eggs  collected  from  the  nest  by  WF2  were
kept  under  incubation  in  an  enclosure  in  two
divided  batches.  The  female,  also  kept  in  the
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same  enclosure,  refused  to  accept  any  food  and
died  after  42  days,  on  25.11.  77.

The  nest  of  CF4,  which  was  discovered  after
the  young  hatched,  was  dug  in  sand  and  was
22  cm  deep  and  10.5-11.0  cm  in  diameter  at
the  bottom.  Like  other  females  which  had
nested,  CF4  also  died  in  captivity.  Since  the
exact  date  of  egg-laying  was  not  known,  the
date  of  the  death  cannot  be  related  to  nesting.

The  Eggs

At  an  early  stage  of  development  the  ova
are  pinkish  in  colour.  At  postmortem  on
4.6.77  a  female,  outside  the  present  study
sample,  contained  over  fifty  developing  ova,  all
pinkish  in  colour  and  1-3  mm  in  diameter.
The  female  measured  375  mm  in  total  length,
175  mm  in  snout-vent  length  and  105  gm  in
weight.

Gravid  females  had  yellowish-red  patches  on
the  lower  half  of  the  body  and  thus  were
readily  recognised.  Such  females  also  had  a
skinny  appearance  with  extended  abdomens
where  eggs  could  be  felt  when  the  abdomen
was  gently  palpated.  CF3,  a  freshly  killed
female  received  at  GRACU  on  3.10.75,
measured  200  mm  for  SV  (snout-vent)  and
weighed  153.5  gm.  The  tail  was  missing  as
it  had  been  removed  for  medicinal  use.  The

oviducts  contained  40  eggs,  weighing  in  total
43.0  gm  (mean  1.075  gm).  A  sample  of  ten
eggs  measured  as  below:  5  eggs  were  19  x  12
mm,  2  eggs  19.5  x  12  mm,  1  egg  each  20  x
12  mm,  21  x  11  mm  and  22.5  x  11  mm.  The
eggs  were  fully  formed  with  white  shell,  clearly
on  the  point  of  deposition.

The  eggs  from  the  clutch  laid  by  CF2  were
1  .0-1  .  1  gm  in  weight,  15-18  mm  in  length  and
9-11  mm  in  breadth.  The  female  was  not
measured.

Of  the  32  eggs  collected  from  the  clutch
of  WF2  31  were  normal  —  18.15-20.0  mm
in  length,  10.5-11.5  mm  in  breadth  and  1.25-
2.0  gm  in  weight,  and  one  was  smaller  than
the  rest  —  16.0  mm  x  9.0  mm  x  1.0  gm.

CF4,  measuring  170  mm  in  SV,  380  mm  in
total  length  and  weighing  115  gm  had  laid  a
clutch  of  34  eggs.  (Table  1).

Incubation  and  Development

Eggs  of  none  of  the  clutches  obtained  from
CF1,  CF2,  CF3  and  WF2  hatched.  However,
measurements  and  weights  of  eggs  from  the
clutches  of  CF2,  CF3  and  WF2  showed  slight
increase  in  size  and  weight  during  incubation
(Table  2).  The  study  could  not  be  pursued
since  the  eggs  spoiled  due  to  rotting  or  ant-
invasion.

Table 1

Size  of  three  female  Chamaeleo  zeylanicus  and  their  clutch  size

Female
Chameleon
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Table 2

Change  in  the  egg  size  and  weight  of  eggs  of  C.  zeylanicus  artificial  incubation

Chameleon
no.

Hatching

Between  21.6.78  and  23.6.78  nine  living
and  two  dead  chameleon  hatchlings  were  found
close  to  the  nest  of  CF4.  Upon  examination  of
the  nest  the  following  information  was  record-
ed.  At  the  surface  the  nest  had  two  small  open-
ings,  through  which  the  hatchlings  had  escap-
ed.  The  openings  were  approx.  1  .  5  cm  in  dia-
meter  and  2.0  cm  apart.  Hatching  had  taken
place  in  the  early  morning  of  21.6.78  because
inspite  of  a  29  mm  rain  during  the  previous
night  the  holes  were  not  blocked  with  sand.

The  nest  contained  a  total  of  34  eggs  of
which  white  and  empty  shells  numbered  15
(hatching  of  44.1%),  black  empty  shells  indi-
cating  early  fungal  attack  in  7  eggs  (20.5%),
eggs  with  early  embryonic  mortality  5  (14.7%)
and  with  late  embryonic  mortality  7  (20.5%).
Dead  late-  stage  embryos  were  found  in  the
egg  with  limbs  folded  and  directed  forward  and
tail  coming  forward  almost  to  the  neck  and
twisted  round  it  from  its  left.  The  tongue  was
slightly  protruded  in  all  dead  embryos.

The  Hatchling

When  discovered,  the  hatchlings  were  green
in  colour,  showing  slow  rocking  movements
like  the  adults.  Defensive  behaviour  was  also
like  the  adult  —  laterally  flattened  body,
assumption  of  black  blotches  over  the  green
coloration  and  hissing  with  low  noise  from
open  mouth.  The  hatchlings  were  different  from
the  adults  in  not  possessing  the  casque  although
the  head  at  this  presumptive  area  was  slightly
convex.  Four  live  hatchlings  measured  70.0-
72.5  mm  (total  length),  33.0-34.5  mm  (SV),
and  seven  hatchlings  weighed  6.5  gm  (mean
0.92  gm).

Discussion

Bustard  (1965,  1966a)  provided  the  details
of  colour,  body  shape  and  behaviour  in  C.
hohnelii  and  C.  bitaeniatus  to  distinguish  the
sexes.  There  is,  however,  no  noticeable  sexual
dichromatism  in  C.  zeylanicus  ,  except  that
gravid  females  exhibit  yellowish-red  blotches
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on  the  lower  half  of  the  abdomen.  Trench
(1912)  has  also  mentioned  of  a  change  in  the
colour  of  his  female  chameleon  during  the
period  following  mating.  But  Deraniyagala
(1953)  has  not  mentioned  any  such  colour
difference  in  the  sexes  although  he  has  noted
that  males  are  larger  than  the  females.

The  gravid  female  colouration  advertises  the
condition  of  the  female  and  is  a  direct  parallel
to  the  dominant  and  non-dominant  colour
patterns  shown  by  C.  hohnelii  (Bustard  1965).
Presumably  it  has  a  similar  function  of  pre-
venting  unnecessary  interaction  /conflict  situa-
tions  by  preventing  males  making  unnecessary
mating  attempts  which  could  be  rebuffed.

As  described  for  C.  hohnelii,  C.  bitaeniatus
and  C.  gracilis  (Bustard  1965,  1966a,  1967),
in  C.  zeylanicus  too,  colour  display  plays  an
important  role  in  social  behaviour.

Female  C.  zeylanicus,  like  most  Chamaeleo
species,  are  intolerant  of  close  approach  of
other  chameleons  of  either  sex  except  for
suitor  males  during  a  period  of  a  few  days
when  they  are  ready  to  mate.  Actual  mating
is  preceded  by  a  prolonged  ‘chase  and  escape’
behaviour  which  is  explicable  in  an  analogy
to  other  vertebrates  (Manning  1972)  where
because  of  the  solitary  nature,  the  first  response
of  a  potential  mate  to  the  other’s  approach
may  show  elements  of  attack  and  escape  Since
coloration  has  not  been  observed  to  be  a  sex-
advertising  sign  in  C.  zeylanicus  at  this  stage
of  the  life,  the  immediate  response  of  a  terri-
tory-holding  female  to  a  male  is  of  that  to-
wards  an  intruder.  This  response  results  in
display.  Later,  following  a  male’s  continued
attempt  at  contact,  the  response  is  escape.
Perhaps  some  chemical  communication  comes
into  play  at  a  still  later  stage  to  effect  mating.

Bustard  (1965)  mentions  for  C.  hohnelii
that  the  tendency  for  males  to  wander  may  be
important  in  increasing  the  probability  of  their

locating  mates,  since  they  are  solitary  animals.
Similar  to  the  above  observation,  for  C.  zey-
lanicus  too,  we  believe  that  the  males  wander
more  than  the  females  because  during  this  study
and  from  our  unpublished  records  we  noticed
many  more  males  than  females  —  an  obser-
vation  also  recorded  by  Biswas  and  Acharjyo
(1977).

Male  displays  are  directed  only  to  other
males  competing  or  thought  to  be  competing
to  court  a  female.  Such  male  displays  include
close  approach,  pausing  to  inflate  and  hiss,
and  attacks  on  the  flanks.  These  male  displays
have  also  been  recorded  by  Bustard  (1965)
in  C.  hohnelii.

Females  on  the  other  hand  move  less.  The
post-mating  male  avoidance  behaviour  of  the
female  is  highly  pronounced.  Trench  (1912),
who  had  also  noticed  this,  stated:  after  mating
the  female  “showed  rage  if  the  male  came  near
her,  rocking  her  body  to  and  fro  and  gaping
at  him  with  faint  hissings.  He  on  the  other
hand  would  fly  in  ludicrous  terror  falling  head
long  from  his  perch  if  she  came  near,  as
though  paralysed.”

Position  taken  during  mating  —  male  hold-
ing  the  female  with  all  four  limbs  —  is  similar
to  the  description  given  earlier  by  Trench
(1912)  for  this  species  (C.  zeylanicus)  and
by  Schreiber  (1912)  for  C.  chameleon.  Bustard
(1963)  for  Microsaura  pumila  and  Bustard
(1966a)  for  C.  bitaeniatus.

Fully  formed  eggs  were  seen  in  autopsy  of
females  during  the  middle  of  September  but
egg  laying  began  only  between  the  1st  and  3rd
weeks  of  October.  Actual  laying  of  eggs  occur-
red  after  two  days  of  digging  —  an  observa-
tion  also  recorded  by  Trench,  who,  however,
mentioned  egg-laying  in  November.  The  differ-
ence  in  this  may  be  due  to  the  difference  in
latitude.  (Trench  made  his  observation  at
Jabalpur,  Madhya  Pradesh  at  approx.  23  °N
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and  80°E.)  Deraniyagala  (1953)  have  mention-
ed  of  a  female  captured  at  Marichchukate  in
November,  1933  that  contained  22  eggs.

Deraniyagala  (1953)  have  noted  that  the
gestation  period  is  one  month  for  C.  zeylanicus.
In  the  present  study  the  gap  between  mating
and  egg  laying  is  from  six  to  eight  weeks.

In  the  present  study  four  females  have  been
noted  as  dying  after  egg  laying.  CF2  died  after
the  day  of  nesting,  CF1  after  13  days,  WF2
(caught  from  the  wild)  after  42  days,  and  for
CF4  the  gap  period  is  not  known.

The  shape  and  size  of  the  nests  depended
on  the  nature  of  the  ground  in  which  these
were  dug.  When  the  ground  was  of  soft,  fine,
sand  the  nest  was  an  oblique  hole  up  to  22  cm
deep  and  9  cm  diameter  at  the  mouth,  but
when  the  ground  was  hard  the  nest  was  wider
(17  cm)  and  shallower  (5  cm).  About  two
days  of  unsuccessful  digging  may  precede
actual  completion  of  nest  digging  and  egg  lay-
ing.

Egg  sizes  provided  for  the  species  by  Trench
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