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During winter Crested Pigeons Ocyphaps lophotes and Spotled Turt le'Doves Strcptapelia
chirensls 6ften deveop dark brownlsh pu..age nsuburbanAdeade Up to 80 per cenl oT prgeons
and cloves censused n the Gllbefton area deve oped darker p umage Th s darkening co ncided wlth
the presence of European ol ives Oiea euapea n the b rds dlets We argue thal these plg€ons and
doves splash oive oi and an assoc ated dark-purpl ish pgment onlo their feathers while tearng
chunks dl rnesocarp from fal len o ives Captlve b rds fed on a diet that inc Llded r pe ol ives deve oped
lhe dark p umage wh le birds led on y on grain d d not Blrds fed maln y on oLives also ost we ght

ln parts of suburban Adelaide, somc Spotted
Turtle-Dcrves Streptopelia chlner.rls and Crested
Pigeons Oc,rphap s loplrctes develop a dark-
brownish plumage during winter. The extcnt and
intensity of this darkcning varies. Some trirds
rcmain 'palc' and of normal appearancc during
wintcr while others vary from slight darkcning on
the brcast to extensivc darkening over the brcast,
head and uppcf back. This is not due to replace-
ment of palc feathers with darker feathcrs, since
thc birds do not moult during winter (D. Paton,
unpubl. dirta). Examination of feathers on wild-
trappcd birds suggcsts son]e extcrnal factor soils
or stains thc feathers in winter. In this paper wc
(l) document the seasonal occurrence and extcnt
of darkened plumage in populations ol Crcsted
Pigeons and Spottecl Turtle-Doves in an lnner
north-castern suburb of Adelaide, and (2) test the
hypothesis that this is due to the birds fecding on
the ripc fruits of the introduced European olive
Olea europeu during late autumn and wintcr.

METHODS

Selsonal occtrrrence oJ dark-plumaged birds

During 1984 and 1985. we made regular survcys
of the plumages of Spotted Turtle-Doves artd
Crested Pigcons l iving around our home at

Gilbcrton, south Australia (34'54',S. 138"37',8).
About once a month we scorcd the number of
pa le .  p r r t l l  darkened ( fe i l thers  on  breas t  dark )
r rnd  fu l l l  darkencd { fea thers  on  br ( i r \1 .  l rcad  anJ
back dark) birds that we encountered during a 1
to 2 hour walk around Gilberton. Many of the
brids that we scored werc also caught or had been
previously marked and colour-banded, and so we
iould kei:p track of plumage changes for some
individual birds as well. We also scored thc plum-
agcs of Crcsted Pigeons and Spotted Turtle-
Doves encountered along thc south-eastern boun-
dary of the Adclaide Zoological Gardens (irbout
2 km SW of Gilbcrton). at similar interyals.

Avidry experiments

Six 'pale' Crestcd Pigeons and two 'pale'

Spotted Turtle Doves wcrc caught in carly July
1985 using mist nets and cagc traPs. These birds
were then fed on either a control or an experi-
mental diet for 2 months to test thc
hypothesis that olives were causing the darkening
of the plumagc. Each bird was weighed and
bandcd with a colourcd ring and a numbcred
band provided by the Australian Bird and Bat
Banding Scheme. This enabled individual birds
to be recognized during thc cxperiment. Three
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pigeons and one turtlc-clove were picked at
ranclom irnd houscd in a 6 m x 4 m x 2 m aviary
and fcd on a predominantly 'olivc' diet. For the
tirst week these experimental birds were fed
entirely on olives, but because the birds lost their
appetite during the first week. a small quantity crf
wheat screenings (cc r./+ cup per day) was added
to thc olive diet for thc next 3 weeks. Sincc all of
the experimental birds had lost wcight during the
first month (sec rcsults). the ration of wheat was
doubled tbr the seconcl n'tonth. TIte three Other
pigeons and one turtle-dove were housed in an
identical aviarv but only fed on wheat screenings.
Thcse trirds actcd as controls. Notes on thc plum-
ages of all birds were kept during the course of
tlrc cxperiment and we took photographs of
selecteci birds during and at the end of the experi-
mcnt. All birds rvcre reweighed at monthly inter-
va ls .  Thc  b i rds  were  then re leascd a t  the  end o f
the  expenn lcn t .

RESULTS

Sca.sonal occurrenc'e oJ dark-plumaged l>irtls

Seasonll changes in the proportion of diuk-
plunlagcd birds are shown for two populations of
Crested Pigeons and onc population of Spotted
Turtle-Doves in Figurc l. Crcsted Pigeons and
Spottcd Turtlc-Doves started to attain dark
p lumagc in  Apr i l  and  May in  the  Gi lber ton  area
and by August over 75 pcr cent of the birds iu this
arca had darkcr plumage. In 30 to 40 per cent of
thc Crcstcd Pigeons and about 50 pcr ccnt of thc
Spotted Turtle-Dovcs the amount of darkencd
plumagc was cxtensive. We hold 3-5 mm trans-
parcnc ies  tha t  sho \ \ ' thc  range and cx tcn t  o f  dark -
cning that u,as otrserved. Not all birds dcvcloped
t la rk  p lumage and th is  was no t  rc la tcd  to  the i r
lgc or scx. Some tirst year birds. somc sccond
vcar  and o ldcr  L r i rds .  some males  and some
lcna lcs  t l cvc lopcd the  darker  p lun tage.  wh i lc
others did not. Marked individuals that developed
r la rker  p lumagc dur ing  w in te r .  rep laccd thc  dark
p lu rnagc  w i th  pa lc  p lumage dur ing  la tc  spr ing  and
summcr .  when thcy  mou l ted .  The on ly  ind iv idua l
found w i th  dark  p lumage in  January  and February
(sce Figurc la) u'as yet to undergo moult ancl sti l l
r ( l i r i n e L l  ( l i l r k  l e l l h c r s  l r , ) n t  t h (  p r ( \ i , ) u \  \ \ i n l c r .

The pcriocl in *hich these birds attained their
clarkcr plumage coincicled with the period when
olivcs rvere available in thc Gilberton arca. C)livcs
ripencd dr.rring April and May antl large numbers
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Figurc l. Srdrrrdl otcurrenct ol dark plunug?d O.:k'd
Pig.ottt at(l Spottcl Tuttl(-Do\,.\ duting 1981 utld
1985. a Spotted Turtle Dote in rl* Ailboron areu,
b Crl'ltul Pito|s in the (;ilbenon urru, und c
Cttsk'l I'igeon\ n?u th? Adeltkl? Zao. The ligurc!
shou rltt proporrion ol bin!s in Vtlt (blotk), prtr-
t i t l l \  duk (hukhel) ,  and . ] i tcnsirc l l  ddtk (cros\ .
hatchct l )  l t luntage lnoughou! th? \?at .  Th.  nuhlbcl
ol bnds in euch runthly fln4tle is !<iven atross the
top o.l .uth li?We.

of ripc olivcs fcll to thc ground during strong
rvinds. rcmaining there during winter or unti l
ca ten .  Many o f  the  p igeons  and dovcs  tha t  wc
scored in the Gilberton area during May to
Septcmbcr wcrc pccking at fallcn olivcs. Pigcons
and doves  never  consumed who le  f ru i t ,  bu t
attcmptcd to tcar snrall amounts of f lesh from the
olivcs. They appeared to have difl iculty in doing
this and usually only attempted to rip flcsh from
olivcs whosc skin had bccn rupturcd. As a result
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the pigeons and doves that we scored had congre-
gated in areas whcre the fallen olives had been
crushed by vehicles or foot traffic. Often the birds
picked up thcsc slightly damaged olives in their
bil ls and shook the olives vigorously to tear a
small amount of f lesh from the fruit which they
then consumed. In the process of tearing this flesh
fronr the olives the birds appeared to splash olive
oil and other material onto the feathers of thcir
brcast. head and neck. This obscrvation led to
our hypothcsis that olive oil and the dark-purplish
pigment present in ripe olivcs was staining the
b i rds '  p lumage.  A t  o ther  t imes in  thc  year ,
Crested Pigeons and Spotted Tuftle-Doves fed on
spilt food in domcstic fowl yards and on a variety
of small seeds and other plant material. most of
which was too snrall for us to locatc and identify.
During autumn, many pigeons and turtle-doves
consumed thc scccls of the introtlr.rced wireweed
Poly gortun ttv icularc.

Our observations near the Zoological Gardens
contrasted \\, ith those at Gilberton. The popula-
tion of Crcstcd Pigeons l iving along thc south-
eastern boundary of the Zoo remained pale
tlrrougllout thc ycar. cxccpt for a couple of
individuals (Figure 1c). Therc wcrc fcw olive
trees in this area and the birds fed largely on spilt
grain and other foods \\ ' i thin the Zoo. Spotted
Turtle-Doves wcrc infrcquently encountered
along thc south-castcrn boundary of the Zoo, and
we ciicl not score sufficicnt birds to warrant
prescnting thcsc results in a l ' igure. Only two
Spotted Turtlc-Doves were recorded with darker
plumage in this arca during winter, and thco only
with l ight to moderate staining of their breast
feathcrs.

Aviury erperime ls

Experimental birds fed on a diet ol olives
gradually acquired darker plumage. Within a
week all t l tc cxperimental birds had light staining
on their breasts, and one Crested Pigeon and the
Spottcd Turtle,Dovc also had scveral spots on
the i r  hcads .  The ex ten t  and in tens i ty  o f  th is
darkening continued and by 3 weeks all the
cxperinlental birds \\,erc moderatcly dark over
the i r  b rcas ts ,  necks  and heads.  By  5  wccks  the
b i rds  werc  heav i l y  s ta ined and s imi la r  to  the
darkest birds obscrvcd in thc field. Thc darkening
also extcnded to i l l l  other fcather tracts on the
b i rc is  bu t  was  rnos t  in tense o i l  thc  b reas t ,  hcad
ancl neck. Thc control birds. fed entirely on wheat
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screenings, remained pale throughout thc experi-
me nt .

Birds fed on the predominantly olive diet lost
weight, particularly during the first month (Figure
2). Within the hrst week these birds had become
lethargic and were hesitant to feed. A small
quantity of wheat screenings was added after the
llrst week, and this wheat was consumed before
the birds touched the olives. Aftcr 1 month all
four birds on the olive dict had lost at least 309
or about 15 to 20 pcr cent of their original body
mass (Figure 2a). The wheat ration was then
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Figurc 2. a-idn8.r tn the /lrast oJ Cresled Pi|co s (CI,) and
Spotred TurrbDovcs (TD) lcd o (ithu u did ol
olires sutptcntottd t|ith trh?ut s.lt ,]g\ (a) or d
di?t of ||heat s(cl,nins' onl\ (b). AII wighrs wcrc
tuk(n b?ttr??n l.l0A and 1100 h ()nr ( rtst.d I'igco
ld ot t  thc | |hut  s(rcct l ings. l i td o l  unkna\at  &uses
()n 2l ,,\ugust lt)85 Th( (\p.rinrcnts L-o\trk u.{A
L,n 9l t l l r  1985 und woc contptued on 5 vprenber
1985 rh(  rht  l ) i rd '  herc ] t l6d l tot t  ta iv i t r
Stt ktt Jot tok d.tuil! t,t lid
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doubled, and all birds showed an increase ll l  mass
of around 25g during the next month. Thc control
birds did not show a dramatic loss in mass Two
Crcstcd Pigcons increased slightly in weight'
while thc third pigeon and the turtle-dove lost up
to  159 (F igure  2b) .

Thc pigeons and dove fcd on the high olive diet
di. l noi on'duce thc l irm fueces of birds [er.] on
r . : r r in .  o l i r t i cu lu t l v  dur ing  thc  f i rs t  week lns te ld
ih .  f , , . . . ,  oer .  i r rg " t  r ;d  i r lmos l  j c l l y - l iLc .  rnd
appcared to contain large quantit ies of oil.

DISCUSSION
A variety of birds consumc olives in southern

Australia. Forde (1986) l ists Spotted Tufilc-
Doves, Crested Pigeons. parrots, lorikeets,
Blackbirds Turtlus merula, Common Starlings
Sturnus vulgaris. Silvercyes Zosterops laleralis.
and Australian Magpies G-vrnnorhina tibicen as
consuming thc fruits of olives. ln addition to
these. Black-faced Cuckoo-shrikes Coracina
novuehollondiae (J. Tucker pers. comn., D
Paton pers. obs.). Golden Whistlers PacftI-
c e p h a l a' p e ctorali s and Rcd Wattlebirds A nt hocha -

eru cttrt lnculata (J. Paton pers. comm.), House
Sparrows Passer tlomesticus (P. Paton pers obs.)
and Red-rumped Parrots PJcpiol&s hdemotono I us
(D. Paton pcrs. obs.) occasionally takc and peck
it the fruit. Crimson Rosellas Platycercus elegans
also attack the fruit in April. before the fruit is
ripe. and crack opcn the stone and eat the kernel
(j. Paton pers. conrrn.). Of all of these birds' only
rhe  t ) iAcons  an t l  dore .  dcve lop  da tk  p lumrrge .
Th is  i i  becr rusc  o f  the  wry  in  r . r  h ich  p igeons  and
dovcs handlc olives rclative to other spccies of
birds. All thc other sPccies havc bil ls that are
capablc of piercing or rupturing the skins
(cp icarp)  o t  r ine  , r l i ve r .  ' t r  lhey  t l ke  who le  f r r r i t .
a "  i '  i hc  e r r ie  u i th  (uckoo-shr ike t .  s t i r r l ings
occasionally. and possibly magpics (Cleland 1952,
pers. obs.). The bil ls of pigeons and doves, on the
othcr hand. are blunt and bulbous. Instead of
pcek ing  chunks  r , f  l l e \h  ( rne \ocarp)  o t r l  o f  i ' l i ve
i ru i ts  J r  consuming ! \ho le  o l i \e5 .  p igeons  and
doves often picked up dantaged olives in their
bil ls and shook the olive vigorously from side to
side to tear off smaller, bite-sized, chunks of f lesh.
In the process of doing this they splashed the
dark-staining fluids and oil present in the
mcsocarp onto their feathers. Most of this fluid
and oil is splashed onto the feathers of the breast
and hcad. Eventually the oil and dark-staining
pigment may be redistributed over the rcst of the
birds body during preening.

Our aviary expcriments supported oul
hypothesis that olive-feeding by prgeons causcd
t l i c  o lumuge to  da lken Houcver .  h i rJs  fe t l
a lmost  en t i ie ly  on  . r l i ves  los t  ph f  i cu l  (ond i t ion

Ol iver  cons is l  o f  ubr ru t  66  l ( )  72  per  (cn l  watc r .  I
lo  30  ner  cent  , r i l .  2  lo  5  p<r  cent  p ro te in .  5  to  9

oqs  ce  n l  (  21b,ohydru tc \  lnJ  I  to  1  .5  per  (cn l  m in-
irals, according to thcir maturity (Levinson and
Levinson 1984t. The oil contcnt increirses as tl le
fruit rioens. and may reach ?rs much as 49 per cent
in some varieties. The protein in olives contains
most essential. as wel[ as non-essential amino
acids, but in varying amounts that result in dietary
deficiencies (Levinion and Levinson 19ft4). Thus
un inra ls  feed ing  \o le l )  on  o l i res  migh t  be
cxoet lcd  lo  lose  ph ls ic l l  c r )nd i t i t ,n .  Houcvcr .
.uch  de f ic ienc ies  r r ie  un l i ke l l  1o  dcvc l , ,p  w i th in  r
weck and so some other explanation is required
to  e rp l l in  lhe  i r lmo5t  immcJ i r le  l0s '  u I  e ' rnd i t iun
when b i rds  werc  te t l  o l i res .

Tr r  p rocess  lu rge  l t tnount '  o l  l i r t \  rnd  . ' i l s .  b i rds
need io  p roducJ  la rge  . t t run t i t i cs  o I  h i le  B i l c  i s
produccd in  rhe  l i v i r  r rnd  is  rc lea 'ed  in to  the
in tcs t ine  v i r  lhc  hepa l ic  duc l  (Z isu i l c r  i tnd  Fr r rner
1972). The bile salts emulsify fats and so aid it l
thc digestion of fatty and oily substances. Some
birds [ave a gall bladdcr in which bilc is stored
and concentraled. This enables a large volume of
concentrated bile to be delivered into the intes-
tinc at the beginning of digestion to cope with
high levels oa fatty substances (Ziswiler and
Falner 1972). Seed-cating and carnivorous birds
have relatively small l ivers compared with l ish-
eatins and insectivorous birds. Furthermorc many
of thim do not have a gall bladder. including
doves and pigeons (Ziswiler and Farner 1972).
Thus  p igcons  and d t r rc r  n la l  h rve  d i lhcu l ty  in
con ins  \ , \ i th  l r r rge  q t r t t r t i l i es  o f  ta t  l rn , l  o i l . l rnd  the
or i . . i ce  o f  und ig i . ted  f i  in  lhe  in te . t ine  cou ld
interfere with th; breakdown and absorption of
otl ler foods in the intestine. This may account for
the almost immediate loss of condition when
Crested Pigcons and Spotted Turtle-Doves were
fed on a high olive diet.

Why should pigeons and doves feed on olives
in wintcr, given the 'poor' quality of olives as a
food, and the obvious preferencc that aviary birds
had for grain over olives? One explanation is that
a rcduction in fceding grounds and in the avail-
abil ity of seeds may force pigeons and doves to
use olives in winter. During summer pigeons and
turtle-doves have large areas of relatively bare
ground on which they can forage for seeds, at
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lci lst in the Gilberton area. Following autumn
rains, the secds of a large variety of weedy plant
spccics and grasses gernlinate and grow. This has
two effects on the feeding of pigcons and doves.
First. the seeds are no longcr available to pigeons
and clovcs as food once they have germinated.
i lnd so thc birds' supply of sccds is teduced as
$,inter approachcs. Second. nany of the areas
usctl for foraging in summer rapitl l l '  become over-
groun rvith weeds and grasses. and so becomc
unsuitable feeding grounds for pigeons. Thus
many pigcons and turtle-doves may bc forced to
use o l i ves  dur ing  w in te r  to  supp lement  thc i r
dirninishcd intake of weed and grass seeds. The
paradox is that high population densities of
Clcstccl Pigcons and Spotted Turtle-Doves may
be main ta incd  in  thc  G i lbc r ton  area  s imp ly
because the birds have access to olives.

Frith (1982. Frith cr d/. 1974, 1976) l ists the
foods of Spotted Turtle-Doves and Crcstcd
Pigcons as being predominirntly thc sccds of
wecds and grasses, and in urban arcas on thc fccd
of  donrcs t ic  and zoo an imals .  inc lud ing  bread.  He
does not mention olives in their diets and suggests
thrt in urban arcas thcre was no clear seasonal
patterns to the diets of Spotted Turtle-Doves.
However. there is a tendency for the seeds of
weeds and grasses to be least prominent in
sbmach samples of Spotted Turtlc-Doves taken
during wjnter (Frith er a/. 1976).

Dcspitc thc 'poor' quality of olive flesh, a large
proportion of thc olive crop in the Gilberton area
is consumcd by l.rirds. and mainly by pigeons and
turtle-doves. By the end of Scptcrnbcr there iue
few olives rernaining on the ground. Since the
flesh ol olives is rich in cncrgy (oil). this may out-
wcigh thc lack t>[ an adequate nrix of certain
nu l  nc  n ts .

We do not know if fccding on olives is detri-
mcnta l  to  p igeons  and tu r t le -dovcs .  bu t  wc  have
recentlv commenced a banding project that
invcstigates the survival ovcr winter of individuals
consuming o l i vcs  w i th  those tha t  do  no t .  A t
present \\,c do not have sufficicnt data to test for
a differencc in survival rate. Birds feeding on
olives may have lowered survival because of thc
tl ifferences in thc composition and nutrient value
of olives and sccds, or because the oil that
accumulertes on their fcathers when feeding on
olivcs interferes with the efficicncy of the birds'
feathcrs in thermoregulation and fl ight.
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In Europc and elsewhere, a variety of birds also
consume olives. including thc Blackbird.
American Robin Zrirdtr.r niSr(rtorius, Varied
Thrush L ndeuirrs. Common Starling. Spanish
Sparro*, Pa.rscr hispaniolensis and ravens Coi'v!.t
sp. (Levinson ;rnd Lcvinson 1984). In some areas
80 per cent of thc fruits can be consumed by birds
dur inp l  w in tc r  (B ig le r  and Dc lucch i  1981) .  ln  a l l
cases olives only supplcmentd the birds' diets
(Levinson and Lcvinson 198.1). Australian birds,
a lso .  may on ly  use  o l i ves  to  supp lement  thc i r  d ie ts
and so normally not sut1er dictary dcficiencies
u l r , . n . o r t s r r n r i n g  u l i \  (  \  i r  $  i n I e r .
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