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Ageing and Moult Variations in Misiletoebirds
IOHN LIDDY

Three age classes of lMis etoebirds Dicaeum hitundinaceum are detrned and daiaare presenled which al low most Mis etoebrrds to be separaled by ptumage characterist ic;i n l o .o .e  o l  t hese .age  c taqses .  lVos t  r 30  o f  44  _  6s ; " j r n i r "  V , J fL rb "o i , o .  shed  t he  l e r t i a lr | |ght tealhers and the oreater. median and lesser coverts ot the wing during post_juvenile
moult.  The remaining br-rds showed a varietv oi ,orf i  o^t i"r". i  
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Methods

Mis t l c tocb i r ( l s  a rc  seasona l l l '  p lcn t i fu l  a t
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cast  o l  I l ce  tbur rum.  \ou th-cas tern  euccns lanc l( l - id t l y  19321.  anc l  254 b i rds  wcrc  han i l l cd  a
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. t i m c '  , l u I i n g  l h c  c i g h l  y c a r s  t o
. r u l \  l ' , x J  \ l l l l \ '  \ J r r \  l g  0 u t  h a r r r l i n s *  a c t i v i t i e s .
l l l ( \ t  t t r r l c \  u r c  h l r c . l  , r n  , l c s c r i p t i , r n s  o l  t h c s e
b i rds  an t l  thc  fo l lo rv ing  dc f in i t ion .s  o f  age c la5scs
afc  usc( l :

. luvcn i l c :  f rom l i cdg ing  un t i l  con tp lc t ion  o f
thc  pos t - juvcn i le  mou l t .

I rnmalu lc :  l rom comple t ion  o f  the  pos t_
iuvcn i l c  mou l t  un t i l  conrp le t ion  o f  the
f i rs t  fu l l  (mcan ing  pos t -nupt ia l )  mou l t .

Adu l t :  a f tc r  complc t ion  o I  thc  f i rs t  fL r l l  n tou l t .

Thcrc  i s  a  m rkcd  d i lTercncc  in  thc  co lour
o f  t l ' t c  jL lvcn i l c  and immaturc  fea thers  o I  the
r rppcr  $  ing  o f  most  in rmaturc  male  Mis t le toc-
b i rds  anL l  thc  agc  o f  cach fea thcr  i s  rcad i l y
( i c lc rminc( l .  Thc  agcs  o f  thc  fca t l te I  t rac ts  o f
thc  upper  $ ing  $crc  rccordcd fo r  44  immaturc
nra lc  Mis t l c tocb i r t l s  a t  Cou. iebank  bc twecn
C)c tobcr  I977 an t l  Ju lv  l t )8 -1 .  Somc b i rds  car r ied
a nr ix tu fc  r r f  juven i l c  anc l  immature  fea thcrs  in
\ome t rac ts .  an( l  thc  ages  o f  in t l i v idua l  fea thcrs
in thcsc tracts wcrc recorclecl. Both wings were
cxanr rnc( l  an( i  thc  agcs  o f  inc l i v ic lua l  fea thcrs  o f
cach \\ i l tg rverc rccorclcrl if thcrc werc cliffer-
cncc \  bc l \ \ ' ccn  thc  $ ings .  Fca ther  nomenc la tu re
fo l lo r ' , s  Snot r ,  (1967)  cxcgp l  the  grearer  covcr ts
arc  d iv ided in to  "sccondary  cover ts "  ( the  ou ter
two- th i f ( l s  o f  thc  -q rca tc r  covcrs )  and. . tc r t ia l
covcr ts "  ( thc  inncr  th i rc l  o f  the  grca tc r  covcr ts ) .

Austral ian Bird-
!nd Rcngelands

'N l l rnds Lrscd ! \crc pro! i r led h}  the
I ' i r n , l i n f  \ r h L  m c .  D r i r i , , n , . i  \ \ i l d l i t .
R c s c a r c h .  ( S I R O .

Results
Atlult

' Ihc  
scxua l lv  c l imorph ic  p lumagcs  o f  ac lu l t

m is t l c toch i r ( l s  a re  amply  c lcscr ibec l  and i l lus t ra tcd
rn  recent  \ tan( la rd  pub l i ca t ions  (c .g .  Macdona ld
19731 S la te r  1971:  and P izzcy  I980) .  Thc  fcmalc
i l lus t ra tcc l  in  S Ia te r  (1974)  shows a  scar le t  basc
to  thc  lowe r  manc l ib lc .  ind ica t ing  a  juven i l c
b i I (1 .  bu l  thc  sca f lc t  undcr ta i l  cover ts  a rc  much
too  dark  fo r  a  juvcn i le .  Thc  iemale  i l l us t ra ted
in  Mact lona ld  (197- l )  i s  fa r  pa le r  than any  b i rd
handlccl at (irrviebank.

Juvenilc

Thc  juven i l c  p lumagc is  acqu i rcd  in  thc  ncs t
and is  rc ta ined un t i l  the  pos ! iuvcn i l c  mou l t .  Thc
Juvcn i l c  p lumage o f  bo th  scxes  rcscmblcs  tha t
o f  the  adu l t  female .  except  tha t  bo th  mant l ib lcs .
o ra l  f langc  anc l  the  in tc r io r  o f  t l r c  mouth  arc
orangc  co loured.

Thc  pos t - juvcn i le  mou l t  i s  charac tc r ized  by
ac t ive  mou l t  o f  thc  boc ly  and some cover ts  o f
thc  \ \ ' i ng  and ta i l .  Th is  mou l t  ev idcn t ly  com-
mcnces verv  soon a f tc r  f ledg ing  and Mis t l c toc-
birds have not bccn handled at Cbwicbank prior
1o  thc  commcnccment  o f  th is  mou l t .  B i rds  can
be sexcd as  soon as  the  f i rs t  immaturc  fca thcrs
appear  and i t  was  poss ib le  to  scx  a l l  juvcn i les
hand lcd  a t  (  on  iebank .

S la tc r  (1974)  s ta tcd  tha t  immature  (mcan ing
iuvcn i le )  b i rds  lack  thc  p ink  (mcan ing  pa le  scar -
l c t )  un( lc r la i l  cove l ts  o f  thc  adu l t  f cmale .  A l l
juven i le  b i r r l s  hand lcd  a t  ( 'ow icbank  had pa lc
scarlct undertail coVerts.

The co lours  o f  the  mouth  par ts  changc t lu r ing
and ; r f te r  thc  pos t - juven i l c  mou l t .  Thc  t ip  o f
the  upper  mand ib lc  changes f i rs t .  to  horn  co lour .
and thc  who lc  man( l ib le  changes l i kcwise :  thc
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scmi-glossy bluc-black on thc smallcr, outer vane
of tlre largcr f l ight fcathcrs, and are mostly
g lossy  b luc-b lack  fo r  thc  smal lc r  w ing  fca thers .
C)n  complc t ion  o f  th is  mou l t ,  the  w ings  o f  most
n la lc  Mis t l c tocb i rds  thus  d isp lay  a  marked ly
cont ras t ing  pa t te rn  o f  g rcy-brown juvcn i le
Icallrcrs antl glossy blue-black immature
ica thcrs .  and most  immaturc  male  Mis t le toe-
b i fds .  a rc  read i l y  recogn iscd  upon in -hand
cxamlnat ton .

'fherc 
is much lcss contrast between the

co lours  o f  juven i le  anc l  immaturc  w ing  wcathers
of females. The grey-brown juvenilc covcrts arc
lclrJaced by semi-gJossy blue-grey feathers, and
t l l c  smal lc [ ,  ou ter  vanes  o f  thc  in rmature  la rger
fi;ght fcathers are bluish-grcy. Most immature
females can thus be recognised by thc differences
in lhc colours of tracts of grcy-brown juvenile
and b lu ish-grey  immature  fca thers  o f  thc  upper
wrng.

Dur ing  immatur i t y  and ear ly  adu l thood,  the
top  man i l ib le  and t ip  o f  the  lower  mand ib le  o f
malcs  g radua l ly  darkcns  to  dark  g rey  and then
to  b lack ,  $ 'h i le  the  co lour  o f  thc  basc  o f  thc
lo rvcr  mand ib le  darkens  f rom crcamy-grey  to
dark gre)'. The interior of thc mouth gradually
c la rkcns  f rom p ink  to  b lack ish-p ink .  The base
of  thc  lowcr  mand ib lc  o f  femalcs  rcmains  c reamy-
grcy ,  and thc  in tc r io r  o f  the  mouth  remains
p ink .  th roughout  ac lu l thooc l .  Thc  r . rppcr  mand ib le

lowcr  mand ib lc  changes co lour  more  s lowly .  The
uppc l  n ran t l ib lc  and t ip  o f  thc  Iower  mand ib lc
s lou ly  darken to  horn-grcy .  The base o f  thc
lo\\cr nrandible changes from orange of f lcshy-
p ink  and la tc r  to  c lcanry -grey .  The orange
co lours  o I  thc  in te r io r  o f  the  mouth  fade and
changc succcss i l c ly  th rough mix tu res  o f  o range
and p ink .  to  p ink  rv i th  o range t inges ,  and then
to  p l l r  k .

A t  conrp le t ion  o f  the  pos t - juven i le  mou l t ,
inrl lratufcs ot cach sex superlicially reremble the
a( lu l ts  .a l though most  immaturcs  can be  rcad i l y
\cpara tc ( l  f rom adu l ts  when examined in  the
hand (Tab lc  I ) .  The c la im by  Heumann (1926)
tha t  thc  "gorgcous  red  an t l  pure  s tcc l -b lue  comes
on lv  a f tc r  serc ra l  years  o f  mou l t "  i s  w i thout
foundat ion :  thcse  c0 lours  a rc  a t ta incd  dur ing
thc  pos t - juvc l ' r i l c  mou l t .

Dur ing  thc  pos t - juvcn i le  mou l t ,  most  Mis t le toe-
bilt ls shetl thc tcrtial f l ight feathers, and the
grca tc l ,  n led ian  anc l  ]esser  covcr ts  o f  the  upper
\ i l l g ,  bu t  thc re  i s  apprec iab lc  var ia t ion  in  thc
pat tc rns  o f  mou l t  o f  thc  w ing  fea thers  (Tab le
2) .  Juvcn i l c  fea thers  o f  the  uppcr  w ing  are
glcv-bro\\ n in colour. For males thcse are
lcp laccd dur ing  thc  pos t - juvcn i l c  mou l t  by  the
nruch da tkcr  imnta turc  fca thers  wh ich  appear
to  bc  idcn t ica l  t ( )  adu l t  f ca thers .  Thcsc  are
b lack i :h -b lown on the  la rger ,  inncr  vane and

TABLE 1
Plumage sequences of aged Male and Femalc Mist leloebirds at Co\\ ' icbank

Juvenile
Male

I  mmature Juvcni leAdult
Fcmalc

lmmature Adul t

Nlandibles

Inter ior  of
moulh

LJppcr parts

Throat  and
Uppcr breast

tJppc r  u ing

lJndc. tai l

0range

Orange

Crev-brown

OIT-t\hite

Cre) -bro\\'n

Crey

Pink

Clossy
blire-black
Scarlct

Vxriable mixture
of grev-brown
and glossy bluc-
black feathers

Scarlet

I l lack

Blackish-pink

Gbssy
bluc-black
Scarlet

C lossy blue-
black coverts
and bluc black
llight feathers

Sc:rrlet

C)ran8e

Orange

Grcy-bro$n

On-white

Crey-brown

Horn-grey

Pink

Grey-brown

OII-white

Variable mixturc
of grey-brown
and blue-grey
feathcrs

Darker pale
sca et

Dark horn-grey

Pink

Circl'61o*tt

O6-rlhile

Scmi-glossy
blue-grey
coverls and
blrr ish-grey
flight feathers
I)arker pale
scarlet

Pale scar let Pale scarlet
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and t ip  o f  the  lo$ ,c r  mand ib lc  o f  females  darkens
io  the  i la rk  huru- -u rey  o f  ac lu l ts .

.  Thc  l lp ica l  p lunages o f  N, t i s tLc toeb i rds  o f  the
thrcc  agc  groups  o f  cach sex  arc  summar izc t l
in  Tab lc  L

About ol 'tc cluartcr of femalcs handlcd at(  o* icbank  d isp laved a  fa in r  bu t  c l i s t inc t i ve  t la rk
cnntson or  ma.oon t inge  to  thc  upper - ta i l
co \c l - l s .  and somc b i rds  a lso  had a  s imi la r  t inge
1( )  thc  g rca tc r  c r t rc r ts .  Th is  maro( )  L lngc  occurs
rn  bo th  a ( lu l t  and in rmature  b i rds  and is  thus
r )o l  agc  rc la tc (1 .

l )nc  n ra lc  Mis l l c rocb i r .d  hand lcd  in  Ju ly  l9g0
s l rowcc l  in tn ta tu re  fca thcrs  fo r  a l l  t ra i ts  o f
l . l r thc r ' '  , r l  rhc  u l )pcr  ' , ^ ,  ing  bu t  haJ  thc  in te r io r
, , 1  l l t c  n ) , ' u l l t  t . r r l o u r c . l  o r a n g c - p i n l .  T h i s  l a , r
c c i r r \  u  I c l i i l h l c  i n . l i \ a t r l r  o l  j m n l a t u r i t )  i n

i\4isllctrcbifrls. ' fhis 
bir.cl cviclcntly ha<t moiltcd

a l l  o l . , thc  uppcr^u . ing  fca thcrs  dur ing  the  pos t_
luvcn i l c  n tou l t .  Such b i |c ls  a rc  recogn isab l i  as
in r .mr lu l .cs  on ly .  uh i l c  thcy  re ta in  ihe  orange
cr ) ioura t to l t  o f  t l te  i l l t c r io I  o f  the  mouth .  I t  i s
poss ih lc  tha t  somc b i rds  hand led  a t  Cowiebank
\ \c [e  In ' ]n ' ta tu rc \  $h ich  had mou l ted  a l i  f ca thers
o l  ,1hc  uppcr  u ing  anc l  had los t  the  orangc
co loura t ion  o f  thc  mouth :  such b i rds  wou ld  n ; t

bc rccogniscd as immatures ancl woulcl be classi-
l i cd  as  adu l ts .

. 
' [he 

agcs of thc wing fcathers of the 44
lmna lurc  n ta lcs  a rc  summar izcd  in  Tab lc  2 ,
rvh ich  cons ic le ls  on ly  those b i rds  wh ich  ha j
ro r r r .p lc tc , . l  t l t c  pu \ l - ju \c l i l c  muu l t .  (  umplc t ion
o i  l l ] l \  n t { , u l l  $ r \  a \ \ u m c L l  i f  r l l  n i g h t  f c a t h e r .
were  p i ' csc l t t  and fu l l y  g rown,  and i f  body  mou l t
o r  n rou l t  o f  thc  upper  w ing  or  un( le r ta i l  cover ts
cou ld  no t  bc  fount l .

.  Tub lc  2  i s  a r r i rngcJ  to  .h , la  gencra l l l  inc rca , -
l l l g  Pr t 'nL , t t t i ' n \  r ' l  tmm! turc  lua lhcr r  f rUm top
to bottonl, but thc relativc positions of sevcral
g r -oups  are  arb i t ra ry .  The agcs  o f  ind iv idua l
Iea thcrs  In  s ( )me t rac ts  a rc  shown fo r  bo th  Wings
wl rc rc  thcse  d i f l c red .

Group F  o f  Tab lc  2  conta ins  30  (68(%)  o f  thc
44 immature  Mis t le toeb i rds  exanr incd .  Th is
8 f L , u p  \ h ' , \ \ \  l l l \ . n  r m i r j  p o r t - j u v c n i l e  m u u l t  ( , 1
thc  h i r t l s .  $ i rh  the  rc  ia l  f l i gh t  l carhcrs ,  anrJ
the  scconda ly ,  t c r t ia l .  med ian  anc l  lesscr  cover ts
m ou l t cd .

' Ihc  
b i rds  o f  Groups  C to  L  mou l tcd  add i_

t ionu l  fea lhcrs .  Thcse add i t iona l  fea thsrs  appear
to  bc  ad i l cd  in  a  se t  scqucnce,  v iz .  a lu la  ( two

Agcs ol  \ in8 feathers of  immalure Cowiebank, \()uth-easlern Queensland

TABLE 2

male Mist letoebirds al

Plunragc N umbers
srr)up of birds I ' r imrries

P r imar )
Tert ials covcrts

Sccondarv Tcrr ial
c()\ 'erts co\ 'crts Alula

l\,ledian Lcsser
coverts covertsSccondar ics

I
I

J I
I

I

I
I
I
t

I

I
I

J
J
J

I

J I
J I
I I
t l

I I

I I
l t

J
I i +

J

J
J
I

I

I

I
I

J
J
J

J

J
J
J

J

J
J
J
J  R ,

L .
J R ,

L .

I
I

Ouler
Inncr

t

J +
I

Ou le r  J
lnner I
Outcr J
l nnc r  I

? \ 1
l l l

I ) l

t i  l
F 3 0
C J :
H I

J I

K I
L I

J
J
J
J

J

J
J

7 J , 8 I , 9 J
I
I
I

J
J
J

l - 4 J ,  5 r ,  6 J
l -6J
l  r ,2 -4J ,  5 -6r
I  I ,  2 -4J ,  5 -61

I
t

J  -  j uven i l c  f cd the r / s  |  -  immatu re  f ca the r / s  R :  r i gh lt  Al l  tcathcrs j  veni lc c\ccpt immaturc l l rst covert on l ; f t' r l  Al l  fcalhcrs immatLrre except ju!eni lc third covc.t on
wrnS
riSht \r inE

le f t  \ \ in8.
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birtls of (iroup G). thcn portion of thc secondary
ll ight fcathcrs (t\\o bircls of (iroups H and J)-,
t l 'ren all. sccon(lar)' ff ight feaLhcrs (bird of Group
K. . l ) .  Thc  s ing lc  h i rc l  o f  Group L  had mou l te i l
i t l l  uppcr \\ ' ing fcathcrs and was discussed
p lcY lous ly .

Sonrc  immaturc  Mis t l c toeb i rc ls  rc ta in  juven i le
fca thcrs  normal ly  shc i l  dur ing  the  pos t - juven i le
nou l t .  

- fherc  
c loes  no t  appea i to  oe  any  scquen-

t ia l  pa t lc fn  invo lve i l  fo r  thc  add i t iona l  t rac ts
rc ta iner l .  lhus  the  th rec  b i r t l s  o f  Group E
rc ta rncd tc r t ia l  f ca thcrs  7  anc l  9 ,  wh i le  the  two
b i rds  o f  Group C ' rc ta incd  par t  o f  the  secondary
coYcr ts  and par t  o f  thc  mcd ian  cover ts .  Th !
' i n g l c  h i r J  r r l  G r o r r p  A  r c n l u c c ( l  o n l y  l h c  n t c d i a n .
l ( \ \ ( r  i  t L l  l c r l r u l  ( u \ c  \  J u r i n g  t h c  m u u l l .

F ina l l l ,  tuo  b i rds  rc ta ined somc fea thcrs
normul lv  shc i l  c lu r ing  thc  pos t - iuven i l c  mou l t
anc l  . s imu l taneous ly  shcc l  o thcr  fea thcrs  normal ly
rc ta inc( l  (scc  Tab lc  2 ) .  Thus  thc  b i r .d  o f  Group
D shc i l  thc  fca thcrs  o f  the  a lu la  bLr t  re ta inc i l
l ca thcrs  o f  thc  inncr  ha l f  o f  the  sccont la ry
covcr ts . .Thc  b i r t l  o f  Group B shed the  pr imary
( ( ' \ c n \  b u t  r c l l l i n ( ( l  I h (  l c r l i i l l \

Discussion

Malc  Mis l l c tocb i rc ls  thus  show cons iderab le
rar ia t io t l  i r1  thc  ( l cgrcc  o f  thc  n tou l t  o f  the
upp! ' r  w ing  fea thcrs  dur ing  thc  pos f juven i l c
nrou l t .  I t  i s  assuntcd  tha t  thesc  var ia t ions  are
la rgc ly  c luc  to  the  t imc o f  the  vear  a t  wh ich
lhe  h i rL l r  t i c ( l ! ( (1 .  hu l  therc  a re  no  dd la  to
suppor t  th is .  I t  i s  poss ib le  tha t  the  degree o f
mou l t  o f  thc  n ing  fca thers  i s  a lso  in f luenccd by
thc  tvpcs  and abundance o f  food ava i lah lc  to
the birt l at thc ncstl ing and ffe(lgling stages.

1 'hc  pos t - juven i l c  mou l t  o f  female  Mis t le toc-
birds appears to follorv pattcnls similar to those
shou,n  by  thc  malcs ,  bu t  there  is  insu l i c icn t
contrast bctwccn jut,cnile and immature
fea thcrs  o f  fcmales  to  a l lo rv  in i l i v idua l  fca thers
t r r  bc  rc l i lh lv  lg r , l .  Orhcr  spc i i cs  o f  b i rd i
hanr l le t l  in  . ign i t ieunr  numhers  l t  Cou iehank do
not  have juven i l c  an t l  immature  fca thers  o f
markcd lv  cont ras t ing  co lours  wh ich  wou ld  a l low
i r rd iv i r lua l  f ca thcrs  o f  thc  upper  w ing  to  be  aged.
l l  i .  thu .  n , , r  Lno\ \ r  i t  , r th t i r  rnec i i s  p re , . , , i  a t
( ' , , u i c h l n k  \ l t ( ' \ \  \ r r i a t i , ' n s  i n  t h c  c X l e n l  o f  t h c
pos t - ju rcn i le  mou l t  o f  the  w ing  fea thcrs  s imi la r
to  th i l t  sho \ \ 'n  bv  thc  malc  Mis t l c tocb i rc l .
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