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Introduction

Standing  up  to  2.7m  (approx.  9ft)  tall  and  weighing  100kg-130kg  (approx.
2201bs-2801bs)  and  sometimes  up  to  150kg  (approx.  3301bs)  (del  Hoyo,
1991),  the  Ostrich  Struthio  camelus  (Aves,  Struthionidae)  is  the  largest  and
heaviest  living  bird.  The  Struthioniformes  together  with  the  Tinamiformes,
Rheiformes,  Casuariiformes  and  Apterygiformes  have  a  flat,  raft-like  sternum
without  a  keel  and  are  known  as  ratites  {ratis  -  a  raft)  (Sick,  1997).

The  Ostrich  is  distributed  over  much  of  the  African  continent  and  is

among  the  common  inhabitants  of  the  great  African  plains.  Generally,  it
lives  in  open,  semi-arid  areas  with  short  grass,  where  it  can  find  an  adequate
food  supply  and  has  good  all-round  visibility  to  facilitate  it  seeing  predators.
The  Ostrich  is  omnivorous,  its  diet  consists  mainly  of  plant  matter  (roots,
leaves,  flowers  and  seeds)  and  it  also  eats  insects  and  small  vertebrates  such

as  lizards  and  even  small  tortoises  (del  Hoyo,  1991).  Most  of  the  water  it
needs  is  obtained  from  succulent  plants.

Ostrich  farming  can  be  a  profitable  practice,  producing  feathers  (used  in
carnival  costumes,  hats  and  to  produce  domestic  utensils),  eggs  (providing
food,  necklaces  and  other  artefacts),  fat  (for  cosmetics,  pharmaceutical
products  and  the  electronics  industry),  leather  (for  shoes  and  purses)  and
meat  (similar  to  bovine  meat  but  with  less  cholesterol,  fat  and  calories  (Carrer
and  Komfeld,  1999).

The  Ostrich  has  been  kept  in  captivity  for  millennia  and  breeds  regularly
in  zoos  (del  Hoyo,  1991).  At  Belo  Horizonte  Zoo  breeding  was  common
until  a  few  years  ago,  when  it  became  a  rare  event  following  the  arrival  of
the  new  male.  Nowadays,  the  female  lays  only  infertile  eggs.

Behavioural  studies  of  Ostriches  in  the  wild  are  common  in  scientific

literature,  but  studies  that  describe  its  habits  in  captivity  are  rare.  Due  to  its
economic  importance,  such  studies  are  necessary  to  improve  the  bird’s
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welfare  and,  consequently,  increase  its  productivity.  It  is  known  that  captive
environments  cause  significant  changes  in  the  behavioural  repertoire  of  the
birds,  causing  reproductive  losses  and  the  non-expression  of  other  natural
and  important  behaviours.

The  aim  of  the  study  was  to  describe  the  kinds  and  frequencies  of
behaviour  displayed  by  the  Ostriches  at  Belo  Horizonte  Zoo  and  attempt  to
correlate  the  reproductive  failure  to  behavioural  factors.

Materials  and  methods

Subjects  and  maintenance
The  female,  named  Savana,  was  hatched  at  the  zoo  in  1998,  and  the

male,  named  Zumbi,  came  from  an  ostrich  farm  in  2000,  when  he  was

approximately  three  years  of  age.
They  were  usually  fed  dog  ration  (0.8kg  (lib  12oz)),  bird  ration  (3kg

(61bs  10oz)),  horse  ration  (0.8kg  (lib  12oz))  and  pickled  cabbage  (0.2kg
(7oz)),  twice  a  day  at  8.00am  and  2.00pm.  The  birds  also  ate  flowers,  leaves
and  fruits  that  fell  from  the  trees  in  their  enclosure.

Enclosure

The  Ostriches  were  displayed  in  a  2,042sq  m  (approx.  22,000sq  ft)  open
enclosure,  confined  by  a  2m  (approx.  6ft  6in)  high  wire  fence,  supported  by
wooden  poles.  The  enclosure  was  planted  with  trees,  shrubs  and  grass  and
had  a  3.1m  (approx.  10ft)  wide  freshwater  pool.  The  birds  could  be  viewed
from  three  sides  and  there  was  no  place  that  allowed  them  to  hide  if  they
wished  to.  A  small  handling  area  provided  shelter  (see  Fig.l  ).

Preliminary  observations
Six  hours  of  preliminary  observations,  both  in  the  mornings  and

afternoons,  were  made  during  the  last  week  of  September  and  the  first  week
of  October  2001.  The  behaviours  were  recorded  using  the  ad  libitum  method
and  the  results  were  used  to  compile  an  ethogram  (Table  1).

Data  recording
Twenty  hours  of  observations  were  made  between  October  and  November

2001.  They  were  made  three  times  a  week  (on  Monday,  Wednesday  and
Friday).  The  scan  method  was  chosen  because  it  allowed  the  recording  of
all  behaviours  of  the  birds  at  pre-selected  times  during  the  sampling  period
(Veado  and  Leite,  1999).  The  birds  were  rapidly  observed  at  regular  intervals
(recording  intervals  were  of  one  minute)  and  the  behaviour  of  each  individual
was  recorded.  The  behaviour  of  each  Ostrich  was  necessarily  recorded  by
instantaneous  sample  (Martin  and  Bateson,  1993).  The  observations  were
made  from  a  distance  of  approximately  20m  (65ft),  to  avoid  the  possibility
of  the  observer’s  presence  interfering  with  the  birds’  behaviour.
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Fig.  1.  Plan  of  Ostrich  enclosure  at  Belo  Horizonte  Zoo.

Statistical  analysis
The  mean  number  of  observations  of  all  behaviours  was  calculated  for

the  two  Ostriches.  Significant  differences  between  the  sexes  were  analysed
using  the  Mann-Whitney  U-Test.  This  is  a  non-parametric  test  that  compares
two  independent  samples  of  the  same  or  different  sizes,  whose  scores  have
been  measured  on  the  same  ordinal  level  (Ayres  et  al.  1998).

Results

The  mean  number  of  behaviours  displayed  by  the  Ostriches  is  shown  in
Table  2.  A  significant  difference  was  found  between  the  sexes  in  the  number
of  scans  for  the  behavioural  category  ETNa  (Z=2.08;p<0.04);  the  female
spent  more  time  eating  alone  than  the  male.  Similarly,  the  behaviour  FO
showed  a  statistically  significant  difference  (Z=2.03;p<0.02),  being  recorded
451  times  for  the  female  and  288  times  for  the  male.

The  behavioural  category  OTH  was  displayed  more  often  by  the  female,
with  150  occurrences  recorded,  against  106  occurrences  recorded  for  the
male.  This  difference  was  significant  (Z=l  .90;p<0.05).  The  IV  and  SW
behaviours  also  differed  significantly  (Z=3.46;p<0.0005  ;Z=2.04;p<0.04,
respectively).  These  behaviours  were  recorded  343/13  times  for  the  male
and  9/1  times  for  the  female.

The  percentage  of  behaviours  displayed  by  both  of  the  Ostriches  is  shown
in  Fig.  2.  The  birds  ate  and  walked  alone  more  often  than  together.  The  male
spent  more  time  interacting  with  people  than  displaying  reproductive
behaviours.
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Percentage  of  time  spent  by  the  ostriches
displaying  some  behaviours

Fig.  2.  Abbreviations:  ETNa  =  eating  alone;  WKNa  =  walking  alone;
FO  =  foraging;  PR  =  preening;  IV  =  interacting  with  visitors;  OTH  =  other
behaviours.
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(LH)  levels  (Lopez-Calderon  et  al.  1987)  and  decreasing  pituitary  sensitive
to  lutenizing  hormone  releasing  hormone  (LHRH)  (Armario  et  al.  1988).
The  cyclic  release  of  the  lutenizing  hormone  from  the  anterior  pituitary
causes  ovulation  in  females  (Sturkie  and  Mueller,  1976)  and  the  release  of

androgynous  hormones  in  males  (Proudman,  1994).  Domestic  cats  stressed
by  unpredictable  changes  in  their  caretaking  routine  showed  a  similar  reduced
pituitary  LHRH  sensitivity  (Carlstead  et  al.  1993).  Stress-related  increases
in  glucocorticoid  secretion  may  act  directly  at  the  testicular  level  to  decrease
testosterone  secretion  (Sapolsky,1987).  The  conclusion  is  that  stress  may
interfere  with  reproductive  behaviours  (Ward,  1972).

The  presence  of  zoo  visitors  as  a  source  of  chronic  stress  may  be
underestimated  for  some  species  (Shepherdson,  1995).  Gladston  et  al.  (1984)
found  clearly  deleterious  effects  on  the  behaviour  of  some  animals  when
exposed  to  zoo  visitors,  as  compared  to  animals  housed  off-exhibit.  Several
authors  have  also  mentioned  a  number  of  behavioural  effects  produced  by
the  presence  of  the  public  (Conway,  1977;  Denke,  1977;  Yaninek,  1977).
The  sounds  of  machinery  may  also  be  a  chronic  stressor.  This  could  explain
the  lack  of  successful  reproduction  by  the  Ostriches  at  BH  Zoo,  whose
enclosure  is  next  to  a  busy  street.  The  birds  might  be  so  stressed  that  they
are  simply  not  indulging  in  courtship  behaviours.

The  main  purpose  of  a  zoological  garden  is  to  help  make  the  public
more  conscious  of  wild  and  exotic  animals  and  the  importance  of  their
conservation  for  mankind  (IUDZG/CBSG(IUCN/SSC),  1993).  With  this

in  mind,  it  would  be  counterproductive  to  impede  the  viewing  of  the  animals
by  the  public.  To  minimise  the  deleterious  effects  of  stress  caused  by  human
presence,  many  zoos  provide  the  animals  with  places  to  hide.  In  the  case  of
BH  Zoo,  where  there  are  few  visual  barriers  in  the  Ostrich  enclosure  and  a

suitable  hiding  place  does  not  exist,  the  birds  are  in  almost  permanent  contact
with  people.  Shrubs  such  as  Eugenia  spregelii  should  be  planted  in  the
enclosure  to  provide  cover  for  the  birds.  The  presence  of  guides  and  keepers
to  avoid  disturbances  (e.g.  members  of  the  public  shouting)  in  front  of  the
Ostrich  enclosure  may  also  help  reduce  stress.

The  reproductive  failure  of  the  Ostriches  at  BH  Zoo  could  be  a  result  of
incompatibility  between  the  two  birds  (see  Fig  .2).  In  this  study  we  did  not
find  any  signs  of  behavioural  problems  but  did  find  high  levels  of  individual
behaviours  (there  had  been  fights  between  the  two  birds,  mainly  at  the  time
of  the  introduction  of  the  male  Ostrich  into  the  enclosure).  Copulation  failure
due  to  behavioural  problems  is  the  most  obvious  cause  of  infertility  in
Ostriches.  Although  Ostriches  are  gregarious  birds,  they  show  certain
individual  preferences.  Incompatibility  is  common  when  birds  have  been
unable  to  select  their  own  mates.  Environmental  conditions  also  can  result

in  infertility.  High  stress  levels,  the  sounds  of  heavy  machinery  or  equipment,



Table 1. Ethogram of the behaviours observed by Struthio camelus australis at BH Zoo.
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Courting* Male: flops down on the ground, opens his wings and tail and begin to shake each wing alternately and move his tail up and down, his head and neck sway from side to side and beat rhythmically against his flanks (del Hoyo, 1991). Female: holds her wings forward and down, flapping them backwards and

forwards whilst holding her head close to the ground and opening her beak repeatedly to make a clapping sound (del Hoyo, 1991).
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Table  2.  Mean  number  of  behavioural  observations  of  the  Ostriches  at  BH

Zoo,  shown  by  sex  (±  standard  error,  a=0.05).

Behaviour

indicates  behaviours  significantly  different  between  the  sexes.

predator  presence  and  the  transfer  of  birds  from  one  enclosure  to  another
can  also  interfere  with  normal  sexual  behaviour  (Tully  and  Shane,  1996).
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cnX -H

Xo N
3 CD
2  3O <Dd Q

3£
g C4
is
3
O ^

|  S
S c<i
Oh g>
X ’>
C4 '

O  O  O

g U

<  s

-g o3 N
in x

8 '8
s  2
3 o'
x
4) —
G  X  2

<  d  x

S-h 3^  X
g  %
O x
o ng
o xO OhN  ..
3 ^
D otoo X3 O
"e °§ ngOh N

I?* ^
3 DX  XO X

S  I
 ̂PQ

X  o
^ N

3 P
3 O
s ©
E o

U N
4_> 5/)cd ^
C/3 ^X W)
x <C

Zoo 0.01; San Antonio Zoo 0.0.6; Walsrode Bird Park 0.0.9; NZP-Washington 0.1.0 died 23 Jun 1988 San Antonio Zoo

0.0.7; Wassenaar Zoo 0.0.2

*0.0.1 hatched 9 Aug 1972 Frankfurt Zoo

0.0.8 reed Jan 1972 Copenhagen Zoo 0.0.1 died 18 Aug 1972 Frankfurt Zoo

wb, from Borglum cd unknown



10 JONES  -  GENUS  PICATHARTES

.3 3 <N
if  §
^  >  oco O o

C/3 Qo
o  ow c/3CO '-H£  1o  d
•S °

o >

CN
c P

g  p  o
£
oXCO
d
o

I  S
>> „72 P>

.y  g  p
O  3  CP  O  >Oh n >C/1 P Q>  £  G
^  P  CA, CO N^ 0  )  ^n  £  2
a  2  o
£  <2  ^
d  -o  ~
>  3  p

z  °  2
■g  2  £
>  ^  y
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BREEDING  THE  WHITE-EARED  BULBUL

by  Gary  Bralsford

Having  in  the  past  bred  the  Red-whiskered  Bulbul  Pycnonotus  jocosus
and  had  near  misses  with  the  Chestnut  Hypsipetes  castanotus  and  White-
headed  Hleucocephalus  ,  I  decided  to  have  a  pair  of  bulbuls  in  my  collection
again  for  the  2003  breeding  season.  I  looked  around  for  a  few  weeks  until  I
saw  that  a  dealer  in  nearby  Doncaster  had  a  few  different  species  for  sale:
Red-whiskered,  Finchbill  Spizixos  semitorques  ,  White-headed,  Chinese  P.
sinensis  and  White-eared  P.  leucogenys  leucotis  or  P.  leucotis  (see  below).  I
watched  the  White-eared  and  they  were  very  graceful  in  their  flight  patterns,
very  much  like  butterflies  and  glided  a  lot  in  flight.  There  were  about  a
dozen  (12)  of  them  all  together  in  the  flight  and  trying  to  sex  them  was
nearly  impossible.  I  decided  to  pick  three  birds;  one  with  large  white  cheek
patches  and  two  with  a  little  less  white  on  the  cheeks.

My  birds  have  hardly  any  crest  to  speak  of,  white  cheek  patches  and  an
otherwise  black  head  (see  photo).  Whistler  (1941)  and  Woodcock  (1980)
treated  this  bird  as  a  subspecies  of  the  White-cheeked,  calling  both  the  White¬
cheeked  Bulbul,  P.  /.  leucogenys  and  P.  /.  leucotis.  The  latter  is  described  as
being  found  in  light  woodland,  gardens,  the  neighbourhood  of  towns  and
villages,  scrub  and  mangrove.  Grewal,  Harvey,  Pfister  (2002),  however,
treat  it  as  a  full  species,  calling  it  the  White-eared  Bulbul  (White-cheeked
Bulbul)  P.  leucotis  ,  a  common  breeding  resident  of  the  plains  of  Pakistan
and  north-west  India,  that  also  occurs  in  western  Asia.  It  eats  berries  and

other  fruits  and  will  take  insects  and  nectar,  and  in  captivity  will  take  a
coarse  softbill  food  such  as  Bogena  or  Nutriluxe  Red.

My  birds  were  put  in  a  flight  in  my  shed.  The  flight  measures  8ft  long  x
4ft  wide  x  6ft  high  (approx.  2.4m  long  x  1.2m  wide  x  1.8m  high)  and  all
three  birds  were  released  into  it  at  the  beginning  of  March.  I  had  fixed  up
several  nest-boxes  and  wicker  baskets,  and  hung  up  two  wallflower  baskets
and  two  hanging  baskets  all  of  which  were  filled  with  indoor  plants.  I  had
also  put  wicker  nest  pans  in  each  basket.  The  bulbuls  settled  down  and
came  into  breeding  condition  fairly  quickly.  Soon  afterwards  I  noticed  a
few  feathers  scattered  on  the  floor  and  on  watching  the  three  bulbuls,  noticed
two  had  paired-up,  isolating  the  other  one.  I  removed  the  odd  one,  which
proved  to  be  a  male,  that  as  soon  as  it  was  caged  began  to  have  singing
contests  with  the  male  in  the  flight.

Plaving  decided  that  the  two  in  the  flight  were  a  true  pair,  I  provided  lots
of  coconut  fibre  and  horse  hair  in  salad  racks  hung  on  the  flight  walls.  The
female  started  carrying  nest  material  to  one  of  the  wicker  baskets  and  within
three  days  had  finished  making  a  nest.  No  eggs  were  laid  in  it,  instead  the
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