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Changes wilh age and season in the plumage oi male Red-winged Faiy-wrcns Malurus elegans
were recorded as part of a study based on mote than 600 colour"banded indtv duals whose age and
socral history were known. The chestnut lores of juveni le males showed traces of black as early as
39 days ailer hatching. The earliest record of completely black lores was al 1 j 7 days. All young males
showed lraces of black in the lores by their f i rst Apri l .  More than 80 per cent oJ males did not acquire
ful l  nuptial plumage (: Ful l  Plumage, Fp) in the breeding season unti l  they were iwo years old; at one
year old, mosl were hal l  blue or iess. f i rares moulled into their brirJ,ant Fp progressively earl ier as they
became o deri a iew remained blue all the year. I\,4ales in Fp in April-July weie probabty at least four
years old. Some juveniles moulted their primar es in the autumn of their f  rsl  year, bul most did not
Iniormation on the r iming of changes in prumage suggesrs cri teria for ageing this species al dif ferent
I mes of the vear.

INTRODUCTION AND METHODS
Kn i ,u  l cdpe  r , [  ( h i l r ges  i n  p l umag ,  n  i t h  r r g t  un t l

, ' l  n l r ) L l l t  ( y ( l < ,  i .  l l r r  l - r r r r n  co  t p l c t c  [ i , r  Au : l r u -
l i r r r t  p l r . s , .  r i nc ' .  D r ' . e r i p t i , r ns  h r r . ed  , r n  sk i ns ,
l r v r i l r \  d l t i r  r r r  h i I d . , r l  r r n k n o u r r  h i s t o r l  c r r u g h t  i n
the wild (evcn i f  agecl approximately) givc an
lncomplete plcturc. slnce variat ion bctween years
r rnd thc.  \ r )c i r l  h is l , ' r \  o f  ind iv idul ls  r re r ror
l ' | l ( )wn.  In  l l l t {  p iner .  uc  rc f ( ) r l  ohserv . r t ionr  , ,n
plumagcs and moult of Rcd-winged Fairy_wrens
Malurus elegans from a study ixtending over
s c v r r ; r l  ) c l r s  i n  \ \ h i c h  I h e  l g e  a n r l s o e i a l  s t i t u s  o f
mtn) '  Ind lv tdu l l lS  un5 k l town.

. ,  Rcd-w ingcd Fr i r l -wrcnr  in  Smi rh .  Brook
Ke\c lvc .  i f  q ) .X  h t  remntn t  o l  K t r r i  Luc , t l yp tu :
diversicok)r forest 15 km south-west of Maniirtrup.
W€stern Australia, were first banded by R"B aid
MB in 1977. ln 191J0. IR and ER bcgan a ficl<1

study of the bchaviourirl ecology of M. alegons in
lh r  re \ ( r \ ( .  Thc  gr , rups  prc \ (n l  $ \ ' rc  l , ' ( . i r t (d .
lh (  r  r  mcr  l t  l r c  rs  c ,  '1 ,  ' r r  r -h . r r  tL lc .  I  l rn t l  r  l t c i r  l c  I  r  i r ,  ) r i c \
dc l ineatcd .  A l l  ncs t inq  a t tcnDts  were  f i ) l l owcd
fronr l9ti(! '19136. and all nesttings banclcd; thcir
da tc  o f  ha tch ing  was e i thcr  known or  cs t imatcd
(Rowlcy el a/. 19811). Frorn I987 to thc prescnt.
an annual ccnsus has followed the fate of known
individuals. From I98(I I989, morc than 600
ind iv idua ls  wcrc  invo lved in  t l l i s  s tu i l y .  most  o f
known age and social affi l iation.

Many_.ol these birds have been retrapped
rcpeatcd ly  by  RB and MB.  Mou l r  o f  p r im i r ies .
secondaries and rcctriccs wcre rccorcied. Details
of body rnouit werc not taken; howcver. thc
gencral ap-pcarance of males and the prcsence of
any blue feathcrs was noted. Infornjation from
rctrapping was supplemented by repeatcd sightings



of inclividuals in groups monitorcd throughout
cach brceding scason. By following individuals
over several years. the patterns of plumage
change with age and season and the timing of
mou l t  wcrc  de termincd.  Deta i l s  o f  changes in  thc
appcarirncc of 26 known age birds followed ovcr
scvera l  ycars  a re  g iven in  Append ix  l .  When a
bird is rcfcrrcd to by band number and no further
dctails givcn. thc rcadcr is referrccl to this
Appe nti ix.

Thc breeding scason extended from late
Septenbcr to carly January, but t lrc majority of
c lu tchcs  $ere  in i t ia ted  in  Octobcr  and November
(Rou'lcv ct rrl. 1988). and thc first nestl ings
h i r tc l l (d  in  Oe l ( ' l r c r .  For  c { )nvcn i (  ncc  in  l ssc \ \ ing
age codcs and agc in ycars of l i fc, wc assumed
that l l  ncstl ings hatched on I C)ctober, and that
the l lrst year of l i fe cxtendcd to 30 Scptcmbcr in
thc year following. The second and subsequent
years oI l i fe were assessed as I October 30
Scptcrrber. Ikrwever. the age (in days of l i fe) of
voung birds in thcir l lrst ycilr was mcasurcd from
the day  o f  ha tch ing .

Although the plumagc ol M. elegans has been
dcscribcd from skins and aviary data (Pcpper
1967; Schodde 1982), f ield studies of a large
numbcr of known inclividuals show therc is a high
clcgrec of variabil ity to bc found in this long-lived
rnd sociall), complex species.
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PLUMAGE DESCRIPTIONS

Females

The females arc deep smoky grcy on the crown.
The chin is white, grading to a crcamy-grey with
a rulous tinge en the belly and flanks; the rest of
the dorsal surface (including the wings) is l ight
grey-trrown, overlaid on the shoulders by faintly
rufous scapulars. Thc tail is grey with a blue-green
tinge. Dccp chestnut lores extend back to thc cye.
Thc bil l  is shiny black (l ike that of thc malc,
conll.r Schodde 1982), ancl thc fcct and claws dark
grey-brown with a pinkish tinge. The ages of
females cor.rld not be determincd on thc basis of
p lumagc.

Juveniles

Young Fairy-wrens leavc thc ncst with tails less
than 20 mm long which take another 4tI 50 days
to reach their full length. Once thcir wings and
tails are fully grown, juvcnilcs of botlr scxcs
resemble adult fcrnales (corlra Schodde 1982);
thcy have the same dark grcy crown, chestnut
Iores, shiny black bil l . dark grcy-brown feet with
a pinkish tinge. and rufous tingc to thc scapulars.
The chestnut lorcs of juvenile malos can begin to
show traces of black as early as six wecks after
ha tch ing ,  bu t  t l l c re  i s  much ind iv idua l  var ia t ion .

Males in tlrcir t'irsl yeur

From all nestl ings and juveniles banded
(N = 491), 63 males whosc date of hatching was
known wcrc retrapped at lcast once in thcir l lrst
year. Four stzlgcs were scored as their lores
changed from chestnut to black: l lorcs chcstl lut;
2 .  lo res  chang ing  ( i .e .  w i th  a  t race  o f  b lack) ;  3 :
lores almost black (i.c. with a trace of chestnut);
4. lores trlack (Fig. 1). Thc earliest at which signs
of black were sccn was 39 days after hatching
(62229). Individuals which later proved to bc
males wcrc retrappcd at El and 82 days (a6454)
aftcr hatching with lores sti l l  completely chcstnut.
Thc carliest at which we recorded complctely
black lores was 118 days after hatching. Some
individuals retainecl a tracc of chestnut for G7
months after hatchingi one individual hatched on
3 January 1982 was rctrapped on 9 August 1982
(212 days) sti l l  with a trace of chestnut visible in
his krres. The right and left lores were not always
identical: one sidc might be completely black
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TABLE I
Ur)nth in which mir lcs of  koorvn agc ( lcss than onc ycar o ld)  wcrc rotrappcr l  wi th loros scorcr l  rs

indicalcd (N = 109 rccapturcs) .

Nur ' .  Dcc J a n .  I i c b Mar. Apr M r !  J u n c J u l y  A U C

0  - ' 1  6 t 2

1  1 2  5  1  1

1 6 5 l , l  5 5 0 l
r  5  l 3  I  I

Lorcs chcslnut
Lores chi lngin{

(r race black)
I -orcs alnost  b lack

( l race chcslnul)
Lorcs black

whilc the other showcd a trace of chestnut. Two
siblings from thc samc brood retrapped the samc
day in April differed in the amount of black in
the lorcs (62227 and 62229 in Appcndix 1).

The breecling scason is from October to mid-
.lanuary. and the first ncstl ings fledge in late
Octobcr/early Novembcr (Rowley el d/. 1988).
This rrcans that young malcs with both chestnut
and black showing in their lorcs could be seen for
approximatcly six months of thc year (Table 1).
and during this period juvcniles with chestnut
krres could not bc idcntif ied as male or lernalc for
about tive months (Table l). In other words. birds
with chcstnut lores during November-March may
bc either adult or juvenile females or juvcnile
males. Thc prcsence of a brood patch or fcathcr
wear woultl inclicatc an adult female, but
jLrvcnilcs with chestnrt lores cannot bc reliatrly
sexed unti l April, when all males show at lcast i l
tracc of black in the lores.

One-yaur oltl mqles

During the first breeding season after they
hatchcd.  m( )s t  one-year  o ld  mer lcs  ( :  I  yo)  d id
not achicvc full nuptial plumage (for brcvity wc
refer to this as Full Plumage = FP). To documcnt
the extent to which thcsc males progressed jnto
FP, we used information from both sightings rnd
rccaptures. For each 1 yo male (N-90), we
scored the grcatcst extent of FP acquircd by
November. by which timc they had progressed as
far as thcy would that scason. Wc recognized five
stagcs:

(1 )  No b lue  v is ib le  f ronr  a  d is tance;  b lack  lo res ,
rufous tinge in the scapulars. In the hand, one
or more pale bluc feathers were frequently
present in thc upper back or mantle , but these
werc found only after carcful search (57631,
62168)

(2) Trace of blue visible from a distance: a few
iridesccnt bluc fcathcrs around thc cyc or in
thc car tufts, sometimes a lew dark blue
feathers in the nape or breast (06424.06429.
03648, 62172)

(3) Spotty: ear tufts and crown about half
i l idcsccnt trlue, half grey; nape and breast
about half blue: sornc bright rufous in thc
rc rpu l r t t ' .  I  he  , ' r t ra l l  \p . ! t t y  imf r r ' \ s i ( )n  wJs
given by the mixed grey and dark bluc in
the breast (06423. 06432, 13884. l653lJ,
16564. ,16454) .

(4) Almost complete FP. but with a l itt le grey iD
thc crown and brcast visibic from a distancc
()ss43, s7666).

(5) Full Plumage. If scen at a distance, looks
to be perfect FP, but in the hand may
have some dark grcy fcathcrs in thc ccntre
of thc crown and only a few light blue
tcathcrs at its pcriphery (055{13, 13itt i6.54532.
s7 672).

About half the males seen at 1 yo were
classil ied as spotty (Stage 3; Table 2). Only
16.7 pcr ccnt wcrc classificd as FP (Stage 5)
or near FP (Stage ,1). and 15.6 per cent showed
no sign of blue at ir l l  (Stage I ). Males thzrt
had hatched early in thc prcvious breeding
season (October and Novcmbcr) were signil i-
cantly more l ikely to progress furthcr towards
FP (22 .8%:  13  o f  57)  than na les  ha tched in
December  o r  January  ( .6 .1%;2  o f  33 ;  1 r  =  j  1 ,
d f  =  I ,  P  <  0 .05 ,  one- ta i led) .  S ib l ings  f ro rn  thc
same brood did not necessarily show the samc
amount  o f  b lue  when 1  yo  (13884 and 13886,
62171 and 62112).
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U o n t h  o l
h l  r c h i n r

Tmcc
Ll luc Spot l !

TABLE 2
' Ihc 

c\ lenl  to which one !car o ld malcs hld Fogrcsscd
towrrr is  f r l l  nuf t in l  p lunagc (FP) by Novcn$cr.  in rc lat ion

l o  l h c  n r o n r h  i n  $ h i c h  t h c )  h r r c h e d  ( N  : 9 0 ) .

Plu Inagc  sco fcd  t r \
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and Bat Banalirg Schcme. A primary moult scorc
was estimatcd for all thesc individuals by
summing the numerical value for cach feather
(Snow 1967). Figure 2 indicarcs that moult
normally startcd some time in Januarv. an,-l was
cornpleted bv the end of April. Juvcniles ntoultcd
later than nost adults and some did not appear
to moult in their f irst year. Moult of primaries
started with Pl irnd progrcssed regularly (dcscend-
ant ly )  ou twards  to  P l0 .  Mou l t  o f  secondar ics
lbllowed thc pattern dcscribed by Svensson
(19. !4 ) :  S l -6  mou l tcd  ascendant ly .  s ta r t ing  w i th
S1;  the  innermost  th ree  secondar ies  ( tc r t ia ts )
moultcd nrore or lcss together. starting at t ltc
samc time as or bcfore S I . Tail moult appcarcd
to progress from thc central rcctrices towards thc
outer oncs. but was oftcn irrcgular.

Four fenalcs appcarcd to moult later thaD
usua l ,  (F ig .  2 ) .  In  two cascs .  we knew tha t  the
femalcs had reared late broods. onc hatching on
l7  Dcccnber  and the  o thcr  on  6  . lanuary .  La tc
broods were probably thc rcason for the latc
moult recorded for thc other two late femalcs.
but they l ived in periphcral €iroups that wcrc not
b l lowed in  de ta i l .

B  l u e h l l '

Octoh. r

I )cce ln  hc l

l

I

l :
t 1
l 5
J

N l l

t l  l  s - t . l 7. i l s i )

Mttlc's tttort t lun otte-\ 'eur old

A l l  nu lcs  sccn  or  recapturcd  dur ing  thc i r
sccond winter were in non-breeding plumage. By
thc  sccond summer  a f te r  ha tch ing .  a t  about  2  v ( ) ,
alnrost all malcs seen had FP. Of 64 known 2 ycr
males sccn or rccaptLlred. onlv two werc rccorded
in Novenrbcr as alnost FP. with breast slightl) '
spo t tv  (1656.+ .  36 ,178) ;  thc  res t  werc  FP.

Most 2 vo rlales were not the senior malc in
thcir group in ntost cases thcrc was at least
onc .  sonre t imes two.  o lder  and perhaps  dominant
malcs  in  the  group.  T l le re fo re  whcthcr  a  ma le
was full plunragc or not dicl not depend on his
bc ing  the  so lc .  sen io r  o r  dominant  ma le  in  thc
group.
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Most  ma lcs  appeared to  mou l t  tw ice  a  year .
$,ith thc cxccption of a few old nralcs in somc
ycars .  [n  la te  summer  and au tumn.  f l igh t  and ta i l
leathers wcrc rcplaced and the nuptial plunagc
of thc body was replaced bv a fcmale-like 'eclipse'

p lunagc .  cxccpt  tha t  the  lo res  remnined b lack .
Latcr, at sonre tir.ne betbre the next brccding
scason, there was a second bocly moult in which
thc cclipsc plumage was replaced by the bright
nrLp t ia l  p lun lage.

Whcn capturcd. all birds were cxarnined for
signs of moult in the remiges and rectrices. Most
wcrc simply recorded as, for examplc. 'moulting

prinrarics', but for 7,1 adults (38 males, 36
temales)  and l8  juvcn i l cs  (12  malcs ,  6  females) ,
moult was scored for primaries, secondarics and
rcctrices on moult cards of the Australian Bird

^^i
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Figurc 2. Mollr o] Uundriet oJ aduh unl juvcnil( M^lotrs
elesaDs fndl€ Ml jonle). lrinur noult sot( i!
plol&1 dving thc p.riod Deutnbtt b Mal. Adults
arc inlln,iduals knoi',n frcnl pl tndge (nlatcs) or

t)r?rious r?nnls lo ht dt least t)n. f.d/ o!.1: juv?niles
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Body and primary moult appeared to start at
about  the  same t ime.  In  some males ,  P l  and P2
were moulting while the body was sti l l  FP; in
other cases, when only P1 had been lost, the body
had progressed from FP to spotty breast. usually
thc first arcir to show signs of body moult. The
last traccs of the nuptial plumage to disappeir
(and first to appcar.) wcrc traccs of bluc around
thc  cyc  and on  thc  mant le .

Whereas the pattern of moult in thc remigcs
appeared regu la r  and s imi la r  in  a l l  ind iv idua ls .
irnd to vary l itt le with age. the pattern of body
moult varied both with age and seasonal con-
ditions. Figure 3 i l lustrates this for each month by
plotting the percentilge of all males that wcra cap-
turcd or rctrapped and assigncd to onc of three
categories - Full Plumage . Part-blue and Ncr
B luc  ( juven i l cs  wcrc  no t  inc luded un t i l  Apr i l ,
whcn all should have been identif iablc as malcs).
In January. rnost males were FP; about 20 per
ccnt were Part-blue or No Blue and these were
mostly I yo males. ln Fcbruary and March, most
adult males were Part-blue, as they lost their
nuptial plumirgc and moulted into eclipse (No
Bluc) .  ln  Apr i l ,  the  h igh  p lopor t ion  o lma leswi th
no blue rcflccts the inclusion of juvcnilcs tbr the
llrst t ime. The proportion of FP males wits lowest
in March and increased in April and May because
some males remained in an eclipse plumagc for a
very short t ime. The proportion of Part-blue and
No Blue nales rernained at about 40 per cent for
most of the winter when moult wirs suspended.
Many rnaJes (including some lcss than I yo)
acquircd a few light blue feathcrs in the mantle
befbrc moult was suspended (juvenilcs 05583.
06423, l3884. 16538.62217t adults 16564, 36478,
5,1532). In July, more birds bcgan (or resumed)
thc  mou l t  in to  nupt ia l  p lumagc,  and by  October ,
most males that wcrc going to reach FP that year
hrd  donc  so  fh i r  mou l t  to  FP cun ( )c (ur  qu i te
quickly in four individuals it was completc in
less than one month - so that the increase in thc
pcrccntage of FP males from June to December
shows thc variabil ity in the onsct of moult
tretween different individuals.

Ma les  wh ich  mou l ted  in to  FP in  au tumn or
wintcr (April-July) or fronr FP to FP were older
malcs. Moult directly from FP to FP was recorded
on only three occasions, once in a known age
male (5,1532) on 25 April 1986. when hc was -5 yo.
Tcn nalcs of known age werc rccorded in FP
during the winter'; of thcsc, nine were over rl yo.
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tnonrlt thut ware m Full Pluntgc, Pun Bluc ot rtith
no blu.  r i t ih l (  ut  a l l .  Juvrni l ts  cuprurtd ur t  not
inlutletl until alrer April.

One (13886)  was on ly  2  yo  bu t  had acqu i red  a
territory of his own in his third winter, a rare
eyent at that age. For a few known agc n]zrlcs.
their recapture rccord shows that they attaincd
FP progressively earlier as thcy grew older
(36478, 06433, 54532,57672). Becausc survival of
adults is high in M. alegans (Brown (1 ri l . 1990),
many males wcrc of unknown age at the start ol
the study, and suryived for several years more.
However, we can assign a minimurn agc for many
males that were recorded as FP in winter. Of 53
males in FP retrapped from April to July,35 wcrc
4 yo or more. For thcsc oldcr trirds, the timing of
moult into FP during winter may vary from year
to  year  in  the  samc ind iv idua l .  For  example ,  Ma lc
54515 was FP in June 19821, showcd no blue at all
on  12  Ju ly  1986,  and was FP on 16  May 1987.
Malc 05580, caught as a breeding malc in Octobcr
1981, was FP on 15 May 1987, but on 19 May
1988, had only two bluc fcathers in the mantle.
Male 57666, in his sixth ycar, wns FP on 30 May
1987. and had only fbur bluc fcathcrs in the
mant le  on  l1  May 1988.  Th is  var ia t ion  mav bc
related to intcr-scasonal differences, for example
in temperature, rainfall or fooci availabil ity.

During their f irst year of l i fc (hatching to 30
Septenrber), 97 known males were recaptured at
least oncc (136 rccaptures; Table 3). Of thcse
only 13 were recorded as moulting primaries,
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TABLE 3
Moult  recorr lcd dur ing thsi r  l i rs t  yeLrr  in juveni lc  males wi th known datc of  halchrrg.
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Jan. Fcb. Mar. Apr. M"y  l unc  t u  l r - Aug. Sepl.

RecaptLrrcs (N)

Moul l inq Pr imar ies
( N )
(",1, )

Prcscncc ol  b lue fcathcrs
( N )
(1 '  )

ii
l

1 0 0
t 5

25 63

1 7 2 0
16  21  1 ,1  0

0 0 8 . 1
{ l  0  5 7 2 1

0 0
0 0

l l
{)

sccondaries or tail in March, April or May (6,123,
6432.  13873.  16538.  62181) .  l t  appears  tha t  on ly
some birds moult their printarics in their f irst
ycar .  and o f  thosc  tha t  do .  no t  a l l  mou l t  a l l  t cn .
Siblings frorn thc same brood did not nccessarily
mou l t  a t  the  same t imc.  Two male  s ib l ings  (62171
ant i  62182) .  ha tched on  l2  Novcmbc l  1986,  werc
rctrapped on 21 April 1987: one wirs moulting
primrrics. secondaries and tail, and the other wirs
not  mou l t ing  a t  a l l .  Most  ma les  in  thc i r  l l r s t  ycar
undcrwcnt at lcirst one body moult, from non-
brceding to thc part-nuptial plumage that they
had at onc ycar old. Some also moultcd body
feathers carlicr in the year when primarics
were moulted: a fcw young males recaptured
in May, Junc or July had bluc feathers in the
mant lc  (Ta t r l c  3 ;  05583,  06423,  13884,  16538.
f r 2 2 l 7 ) .  I n  t h t s r '  n t r r l c .  m o u l l  \  r \  n o r  r c l i \ L
but suspended. as for older malcs: Male 06423,
hatched on 2,1 October 1983. was recaptured on
2 Ju ly  1984 w i th  two b lue  fea thers  in  the  mant le ,
and again on 18 August 198,1 sti l l  with two bluc
teathers in thc mantlc. Hc had bccn caught on
9 March 1913,1 moulting primaries, and was seen
as a spotty male from October to December
1984.

The datc of hatching was not known exactly for
on ly  onc  o f  thc  l3  juvcn i le  ma lcs  found mou l t ing
primarics when rctrappcd in autumn. Thc othcr 12
wcrc lrorl nests early in the breeding season, all
of which hatched before 23 Novenber. Similarly,
[ , ' r  j u r t r r ' l c  f c r r r l r l c .  r c t r a P p c d  i n  a u t u n ] n .  n i n c
wcrc nroulting primaries and all of thcsc had
hatchccl bcfore the end of Novemtrer. Of the l3
juvcn i l c  r la lcs  known to  have mou l ted  pr imar ies
in  au tumn,  n ine  were  seen or  rc t rapped in  the
summer  a f te r  they  ha tchcd;  o f  these,  on ly  two
wcrc  FP or  ncar ly  so .  One male  FP a t  one year
old was not moultin!! whcn retrapped in the

previous April. Therefore, not all early hatchcd
m l i e s  w h i c h  r n o u l l c d  t h (  i r  P r i m a r i e .  i n  l r r l u m n
acquired FP when 1 yo.

DISCUSSION

Malurus elegans diffcrs from thc Suberb Fairy-
wren M. cyqn€ur (Rowley 1965) in that only
about 20 per cent of males acquire full nuptial
plumage in the first brccding season after they
hatch. In the Splendid Fairy-wren M. splcndens
(Schodde 1982; Rowley unpublishcd), I yo males
are almost completely bluc. although the belly
frequently rcmains buff and is not fully blue unti l
the birds are 2 yo. At 2 yo, all M. splendens and
M. clagans mirles iue FP in the breeding season,
ditTering from White-winged Fairy-wrcns M.
leucopterus (Tidemann 1989) in which males only
moult into nuptial blue plumage when they
become the dominant malc in a group. Male M.
leucopterus that are subordinate to a blue male
rcmain brown. or at most part-blue, so that there
is only one FP male in a group. If a blue male
disappears in the course of the breeding season,
one of his brown or part-bluc subordinatcs may
become blue.

In M. elegans, there may be more than one FP
male in a group: we havc seen groups (N:9) with
four FP males of different ages, all more than two
years old. Sincc we have no measures of domi-
nance. we can say nothing about the inllueDce ()1
dominance status on plumage. The younger males
moult into FP in the brccding scason at two years
old or more, but they gcncrally do so later in the
yc:ar than the older males in thc group, wlrich
may become blue as early as April. Thus whether
tt M. elegans male attains FP in thc brceding
season docs not depend solely on his breeding
status in the group. A helper male may be FP in
April, May or Junc i l he is old enough. The senior
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breecling male in a group may not moult into
FP until August if he is less than ,l yo. ln at
least two cases. the sole male in a group was a
l1 'o  ma le  who was no t  complc tc ly  FP.  M.
t,yrirrcirr (Rowlcy 196-5). M. .r2lerders (Rowley
19131a:  unpub l ished) ,  B lue-breas tec l  Fa i ry -wren
M. pul<herrimus (Rowley 1981b) and Purple-
crowncd Fairy-wrer M. corotntus (Rowley 1988;
unpublishcd) arc similar to M. e/cgans in thc
occurrcncc of rnorc than onc FP mirlc in a group.

A test of whether age alone influences the time
of  acqu is i t ion  o f  FP.  o r  whether  b reed ing  s ta tus
is also significant. would be to compitre the times
at  wh ich  hc lpcr  and scn io r  ma lcs  o f  thc  samc agc
bcconrc FP. Sincc survival of breeding malcs in
M. elegnns was so high (Brown el al. 1990), most
scnior males in groups were of unknown agc.
Such cascs wcrr: rare: ciuring the stucly, tbw birds
ol known ngc bccamc scnior malc whilc a brother
o f  s im i la r  agc  rcmainod a  he lper .  ln  a t  leas t  onc
cxsc. thc individual variation appeared to []e
independent of social status or age. Two sibs
(l3tl lt, l  and l3{l i l6) wcre retrapped as 1 yo hclpcrs
in Novcmbcr 198-5. Malc 13886 was FP. with a
largc cloacal protrubcrancc, while 13884 was
spottv. with a smaller cloacal protruberance. Both
wcrc FP in Novcmbcr 19u6, 13884 as solc malc in
his nati l l  tcrritorv and 13886 as solc malc in an

E Busse// etalr Acquisition of nuptial plumage in Red-winged Fairy-wren

adjacent territory. Male 1388,1 was retrappcd on
3 June 1987, in eclipsc plumagc with four blue
fcathers in the mantlc. while 13886 was rctrapped
in FP on 12 May 1987. An intcrcsting area for
further investigation would [.tc the size of cloacal
protruberances in malcs of different plumages at
ditlcrent t imcs. Thc cloacal protruberancc, a sperm
storagc orgzrn, has been shown to vary in size with
season and reprocluctivc status in sevcral spccics
(Wolfson 1954: Tidcmann 19119; Nakamura 1990).

An interesting aspect of moult in malc M. eleguns
is that in autumn many adults which had moultcd
tiom FP into cclipse plumage nevertheless ha.l a
tcw bluc fcathcrs in thc mantle. These were not
sccn unlcss thc bird was examined carefully in the
hand. ancl would not have been detected unlcss
signil icant numbers of known individuals wcrc
rctrappcd in each month. Some juvcnilcs also
acquired a few blue fcathcrs. Moult then
appeared to bc suspcndcd throughout midwinter
unti l at some stagc in late winter or spring. further
body moult occurred. and there was a steady
progrcssion to FP. The period of eclipsc rangcd
from 7 8 months in males in their sccond ycar to
| 2 months in older males, with no eclipse at all
in somc old malcs. The significance of this varia-
tion was diff icult to interpret. Further understand-
ing of thc rclationship among age, [rreeding status

TABLI, 4

Agein.e and sexing Rcd vr'ingcd Iiiriry wrcns by plu r.rge.

Ti Inc of  Ycar Plumrgc

( 'hcstnur

Chesrnut
Chcslnul
C hcstnut
(  hc\ tnut
C h c s t n u t
Chesinut

Black
Black
ts lack
B h c k
Black
I l lack
Black

Nov.-Jan.
Nov.  M.rr .
Fch.-Mrr .
Fcb.-Mar.
A p r .  S c p .
O c t .  J a n .

Dec.-Aug.
Feb.-Apr.
Feb. Apr.

Fcb.  Apr.
Sl jp.  Dcc.
Apr.-Jul .
Aug. Mrr

Tai lnot  fu l ly  grown
Li t l le  or  no fcalhcr  wcar
Somc wcar;  no pr imary m()ul t
Pr imar)  moul t
L i t t lc  or  ro fealher wcar

With or  wi thout  pr iDrary n loul l
No pr imary moul t ;  fu l l  ec l i lse
Moul t  in pr imrr ics:  iu l l  cc l ipsc
No blucl  fu l l  cc l ipse
( o m e  h l u e .  n : | l | . ( ' l i n \ ' :  t r o h i r b l r  i n , , u l r i r .
Some blue:  part -ecl ipse:  spot ty '
Full bhrc
Ful lb lue

U . I
U  J / I
l J t
u  t +
F  l +
F  2 +

M
M
M
M
N{
M
M
M

I
I
1 +

2 +
2
3 + * .
2 + f

*Female hclpers afc qui te common in M. . / .8rrr .  Nol  a l l  femnles I  yo or  morc wi l l  havc a brood palch

dur iog the breeding season. Breeding fcmalcs wi l l  havo a brood patch and vcry worn.  probabl)  bcnt
t r i ls .  Fem.r le helpers ( i r lso 2+) wi l l  have worn stra ight  la i ls  rnd no brood palch.
**Most malcs in FP through thc winter  are 5+,  but  except ions do occur.
iAo occasional  t* ,o year o lc l  malc n lay bc not  qui tc FP in hand.



132

and plumagc changcs wil l not conte r.rnti l hormonal
changcs are nrcasuretl in birds of known agc and
social situation. a costlv and verv specializcd
approach (Beletsky et al.- 1990).

Wc can use the infbrnration prescnted to
suggcst some criteria tbr estinlating the age and
scx of birds scen or cilptured at ditTcrent t imes
(Tablc .l). Even if caught as a rccognizablc
juven i lc  in  Novembe r -March .  a  b i rd  w i th  ches tnu t
lo rcs  cannot  bc  re l iab ly  scxcd:  th is  i s  no t  poss ib le
until April. Fcmales arc particularly diff icult tO
agcl those which are not juveniles can only be
agcd as in their second year or oldcr (age code :
2+). Sone males can be aged with nlore exirct-
r tcss :  ma les  tha t  a rc  on ly  par t -b luc  in  the  per iod
mid-October  to  thc  end o f  Decembcr  a re  z r lmost
certainly ol]c vcar olcl or ncarly so (- 2). Full
Plurragc males in thc trreeding season (October-
Januarv) cannot be aged with itny certainty (=
2* ); rnale s in FP in April-. lune are certainly more
than two vcars  o ld  (=  3+)  and probab ly  morc
than fou l  years  o ld  (=  5+) .  However ,  wc  must
cmphas ize  tha t  the  t in lcs  a t  wh ich  changes occur
may vary in different parts ol the rangc of M.
c/egrlr-r. sincc. for cxanrple, rainfall and tempera-
ture rcgimes at Manjimup are very diffcrcnt from
those o f  hab i ta ts  c loscr  to  Per th .
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APPENDIX I

We prescnt  thc plunagc rnd moul t  h is()ry of  l  numbcr of
lnr lcs.  f ro r  rccapturc\  and s ighl ings.  sc lcctcd to i l lustrate
poinls Inrdc in rh i \  prpcr.  - lh is 

appendix dcl ls  onl !  wi th b i rds
$hosc ages are known. and we use thc rctual  agc of  iodiv id-
uals:  a b i rd is  I  yo whcn i t  hrs cornpleted one ] ,e.r r  of  l i fe and
is in i ts  sccont l  vcrr

Abbreviat ions:  S = dcscr ip l i ( rn based on s ight ing:  i f
no sfcci f ic  dalc is  g i ! ,cr .  lhc b i rd wns seer on several  occasions
dur inq the noolh or  months indicatcd;  R = rccapturcd;
M = nrNl t i  p = pr inrry l  PMS: Pr inary Moul t  Scorc;
I  I  = hr tchcdl  ( 'P = ( ' l ( ) rcr l  p() t ruberancc,  wi th mcasuremenl
in mi l l imetrcs.  lcngth x brcadth x hcighr.  Bluc in manl le
relcrs t ( )  the Dumber of  b luc fcathcrs in lhc mant lc of  a
I t i rd othcr* . ise in cc l ipsc plumagc. No blue descr ibes a nale
in ccl ipsc plumrqc.  wirh b lack lores and no t races of  b luc at
t .

055.{3: H 1982i caught as juvcni le l0 Mlr. 1983 with tracc
of chestnut in lorcs. no M; R 1(J May l9lt l .  no bluc, ro Mr R
23 June 1983 no bluci S l0 Dec. l98l Almosl IrP. breast spot(yr
R 23 Nov. 198.{ FP: S Feb. 1985. M: head and brcast patchy.

05583: FI 27 Oct. 1983; R 7lunc 198,{- I  bluc io mantlci  R
6 Sept. 1984. r) l r lue nranl le. blue round eye nnd face; R 20 Sepl.
19114. mantlc complete; S Oct.-Dec. l9t '1. looks lo be FP; S
20lieb. 1985. M: brcasr and hcad spo(y; S Oct. Dcc. 19i15 fP.

( l6,t2l:  H 2,1 Oct. 1983; R 9 Mar. 1984. 116 ci old. lorcs
b lack ,  M  l a i l  and  p r ima f i os :  PMS:  21 .  p l - 4 :  5 ,  p5  :  l .
paF l0  =  0 r  R  2  Ju l ! ,  198 ,1 .2  b l ue  i n  man t l c iR  l 8  Aug .  1981 .
2 blue in mantle; S Oct.-Dec. 19E4. head blue at lront and
rear. rufous scapulars. breast spdty: S Feb. 1985. M: blue on
head gone; S Oct.-Dec. 1985. FP: R 29 Jan. 1986. M
primarics, PMS = 6. pl: ,1. p2:3, p3:1. p1-10 : 0. throat
and breasl now blotchy; S Nov. l9E6 FP
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(X) l l l :  I I  l .1Oct.  l9 l l l :  S Ocl .  Dec.  198.+.  b lack lore\ .  n) Inc
hluc in f i tcc-  nol  hal i  b luc:  R I  Sept.  1985. nranr lc.  runp.  c l r
corcr ls .  throLrr  hal i  b luc:  nape r  d cro$r wi th t racc bluc:
rcrpul l |s .  hrr l f  ru lous:  R l0 Ocr.  l9t t5.  FP: R t2. tu lv 1986. no
bluei  S No\ 1986. FI , .

06.11: :  I I6 No! lg i i . l :  R 17 Feb. lgE. l .  lores l lmosr b lacki  R
( )  M a r .  l g f i l .  P N I S : 3 .  p l  - l  =  5 .  p S  :  - 1 .  p a F l ( J  : 0 i  R  l l
Aug.  198.1.  b luc round cyc.  . l  b luc in ln lnt lc :  Ocr.  Nov.  l9 l t '1 .
\pol l \ :  i lbout  hal f  b luc.  $ i lh brei l \ t  b lo lchyl  No\, .  Dcc.  1985,
I -P.

( l6.1 l i :  H 6 N()v.  l9 i i l :  R 5 \4 i r f .  198.1.  119 d old.  lorcs
r lmost  b l t ick.  no Nl i  R. l l  Aug.  l9 l t . l .  b luc round cyc.  j  b luc
in r r r l rnt lc :  S Oct.  No\ .  198-1,  brcasl  sporr l .  le \s th i rn hal t  b lue;
R  l 7  N I u \ .  1 9 8 5 ,  h l u c  r o u n d  c y c . . 1  l ) l u e  i n  n r n t l c :  S  O c t . -
N o v  1 9 S 5 .  F P i  R  1 7  J u l i  1 9 l i 6 .  b l u e  f o u n d  c y c . 8  b l u c  i n
n l  l l c i  I t 1 7 J u l ) ,  1 9 8 3 .  m t l l l l c  h a l l  b l u c : R l 9 . l u n e 1 9 t 9 . F P
( 5  t  o l d ) .

l16-179: H l7 2J Nov.  lg l t l r  I1 Ml f .  198.1.  lorer  b lack.  no
\1,  R l { )  Dec.  l9 i i .1.  I  b luc s i rddle.  t r lack lores.  b luc round
c)c i  S O.t .  Dec.  1t)S5.  FPi  S Ocl  Dec.  I9 i tar .  Fpi  R 3 Aug.
l9f i f i  (J  y o ld) .  rporh.  h luc round evc.7 t ) lue nanr lc.  more
i |  I ) in:  S 6 No!.  l ( )Sl t .  FP

l - 1 8 7 1 :  H : l  O c r .  1 9 N l :  S  l 9  F c b .  1 9 8 5 .  b l l c k  i n  l o r c s ;  R  l l
Mur.  l ( )35.  lorc\  l l lnost  b lack.  I ,MS :22.  p l  - .1 :  5.  p5 :  2,
l ] (F l0 = 0

131i8.1:  l l  - l l  Oct .  l9 i i .1:  R 9 Mr!  l9 i l5 b lack krrcs.  one bluc
in nranl l t .  Nt  \ccond:[ i r \  l l |d  l r i l .  PMS = 5(Jr  R 22 Nov ]985.
spot tv:  ru i ( )L 's scLrpulr rs.  brcrst  \po1l1.  m.rnr lc  b luc.  a lcw
b l u c  l c r t h c f s  o l l  l r c c .  C P I  x  :  x  2  m n r ;  R 9  J u l y  I 9 U 6 ,  M
tai l .  I  h luc in In lnt lc :  S Nov.  I986.  I rP (solc nrr lc  in Datnl
l c r r i t o f ! ) r  R  l . l u n c  l t ) 1 i 7 . . 1  b l u e  i n  m a D r l c  ( s i b  o 1  l l 8 u 6 ,  f r o n r

l - l i i i i6 :  H 3l  ( )cr .  1(rN+ (s ih of  l ls t i l ) i  R 22 Nov.  19E5. Fp.
cro*rr  nr)r  qui lc  pcf fcc( .  CP (r  x 5 r  I  mln (both l -1884 and
l l l i86 I  yo hclpcrs)r  S N(rv.  1986 FP (dispcrscd ro adj i rccnl
lc fnrory i 's  solc mL' lc)r  R l2 M.rv 1987. l rP.

165l l i :  H l l  No\ ' .  198+i  R l9 Dcc l9t t .1.  lorcs chcslnul ;  R
l6 Mr,"  l9 l t5.  Iorcs hlack.  I  b luc in Inant lc ,  PMS :  50.
pl -10 = 5.  M secondlr i ( js  and l l l i l :  S Nov.-Dcc.  19u5, sporry:
S No\.  Dcc.  l9 l i6.  FI '

16561: I I  I  Jrn.  I985:  R l0 Apr.  1985. b l : rck in lorcs.  no
N{i  S Oct.  Dcc l985.spot ty:  tcw blue iD facc.  b l i rck s lnudges
o n  q r c v  b r c t s l :  R  1 9  J i 0 .  1 9 8 6 .  M .  P M S  :  l l :  p l  =  5 .  p 2 :
1.  p3 = 3,  p. l  = l .  p5 l0 :  0:  S Nov.  19E6. a lmost  FP. cro$n
rrr lpcr lect .  brc l |s t  spor ly:  R l l  Apr.  l9t j7.  r race btue rouod
lryc.  6 b luc mrnl le i  S C)cr .  Dec.  19E7. FP.

:16.1?f i :  l l  1979:  l i rs l  c iught  6 Mar.  19u0. some black in lores:
:7 Apr.  l9u(1.  lores black.  no M: R l3 Nov.  19t0.  b luc on f rce
lund s id l j  of  head. mant lc c(nnplctc:  R 2,1 No!, .  l98l .  r lnost
FP: S Oct.  I )ec.  l9 l t2.  FI ' :  R l3 Apr.  I98:1.  b lue round c lc.
2  b l l r c  n a n l l c :  S  l i l  A u g .  1 9 8 1 .  h a l f  b l u e : S  1 2  O c l .  1 9 8 3 .  F p ;
R l l  Aug.  lg l t . l .  FP (almosr -5 r  o ld) ;S Oct.  Dcc.  19t{-5. t986.
FPr R l3 Apr.  19E7. FP. M .r lmost  nnished. st i l l  onc sccondary
ne r l !  lu l l  grown (7 \  o ld,  in c ighth year) i  senior  nralc s incc
1985. st i l l  a l ivc No\.  19E9.

1615- l :  H l6 Oct .  l9t i5:  R 6 Jan.  l9 i t6.  l t2 d o l ( i .  lorcs
chcslnutr  R 23 Junc 1986. no hluctS Nov.  Dcc.  19E6. hrc ls l
wi th a fcw dark spols.  b luc cvebrow\ i r r rd chccki  R l8 J ln.
1 q 8 7 ,  N l .  P M S  =  9 .  p  I  : 5  p 2 :  l .  p 3  =  l .  p 1  l ( ) : 0 ;  R l l
Apr 1987. no M no bluc:  S Dec.  1987 FP: S Dcc.  l9 l t8,  FP.

5.1532: H Nov 1980i  l i rs t  raughl  28 Nov.  1980. lorcs
chcslnut ;  R l . l  Frb.  l9t j l .  l rac!  d chestnut  in lorcsi  R5 Mar.
l g l J l . l r l c c  o l  c h c s t n u t  r n  l o r e \ .  n o  M :  S  O c t .  D c c .  l 9 8 l . l r P r
R l l i  Mrf .  lgt i l ,  M. PNIS :  19.  p l  6 -  5 p7 :  1.  p8 :  l .
p( l  l0  = l r  S ()c1.  19U2. I rPr R 5 Mr)  198:1. .1 b luc in Inanr lc:
S Oct.  Dcc.  I9 l l3.  lg lJ. l .  19E5. I r l , ;  R 25 Apf.  l9 l t6.  M I iP ro
IrP (5 v (nd) i  Oct .  Ig i i6.  I987.  I9 i i8.  FP.

5 7 6 3 1 i  H  2 9  O c l .  I 9 8 l ;  R  6  J i t n .  l ( ) 3 2 , 6 9  d  o l d .  l o r e s
chcst  ut i  R 18 Mar.  19u2. l , l0  d o ld.  lorcs black.  no M: S
Ocl .  Doc.  19u2, brown bird.  b lack lores.  no bluc,  R t3 Apr.
lg l t l .  no bluc;  S Oct.  Dcc.  l9 i j3.  I rP:  R l1 Mar.  l9 i t -1.  M.
P M S  =  1 0 .  p l n  :  5 .  p 7  =  1 .  p S  =  3 .  p 9  =  2 ,  p l O  :  L  M
sccondrr ies.  t r i l .  fu l l  cc l ipse exccpt  sontr  l ) luc jn e r  covert \ ;
R 17 Junc 19u4. no blue:  S ( lc t .  Dec.  l9t -1.  FP.

5 7 6 6 6 :  H  l ?  D c c .  l 9 8 l i  R  l 9  M a r .  1 9 8 2 ,  r r l c c  o f  b l r c k  ' n
lorcs;  R 2i )  Apr.  1982. lorcs black.  no N{,  no bluci  S Nov.
Dcc l9 l l2.  a lmost  I :Pi  R 5 Mar.  1983. no bluc:  R l l  Ocr.
l9t i3.  I rP;  R 31 Aug. l1)8 '1,  FP: S Ocl .  Dcc.  1985. 1986. I - 'P i
R 7 Apr.  19U6. M pr i rnar ies rnd \econdar ie\ .  PMS :  .10.  l
b luc in In ln l le.  l r . rcc b luc in brcast .  t racc ru lous in \cnpulars l
R  3 0  M a v  l 9 l t 7 .  F P  i n  s i x l h  y c a r ;  R  t l  M a y  1 9 3 3 .  c c t i p s c . . l
b l u c  i n  n r n t l c .

5 1 6 1 ) :  H  2 l ) c c  1 9 8 1 r  R  l 0  l ) c c  1 9 3 2 . s p o t r y : R : 1  A p r .
l9ul ,  no bluc;  S Nov.  Dec.  lgt i l  I :P:  R 25 Mlr .  l t )8,1.  M
secordar ics and ta i l .  I 'MS = 50.  I  b luc i  nrrn l lc :  S Nov Dcc.
1 9 8 5 ,  F P i  R  2  M r y  1 9 8 7  ( 5  y  o l d ) .  F P .

62l6l i :  I l  16 Oct.  191i6:  R l l  Jan.  l9t t7.  lorcs almosr b lack:
S Nov.  l9t l7.  brown bird,  lorcs black.  no l ) luc v is ib le iS Nov.
1988. I rPr S Nov.  1989. FP.

6 2 1 7 1 ,  l l  l l  O c l .  I 9 8 6  ( s i b  o l 6 l l 7 : ) r  I t  l 7  J a n .  1 1 ) 8 7 .  7 s  d
old,  lofcs charrginr :  S Oct.  No! , .  1987. spoty.

6 2 1 1 2  l I 3 l  ( 1 c 1 .  1 9 8 6  ( s i h  o f  6 2 1 7 1 ) ;  R  1 7 l a n .  l 9 l t 7 .  ? t  c l
o ld.  lores changing:  S Oct.  Nov.  1987. cc l i tsc r  a lc.  b lack
l o r c s .  l c s s  b l u c  t h a n  6 2 1 7 1 .

6 2 1 8 1 :  H  1 2  N o v .  i 9 t 6  ( s i b  o f 6 2 l 8 : ) r  R : 1  A p r .  1 9 3 7 .  1 6 0
d old.  lores bl lck.  M pr inrr ies,  sccondar ics.  t r i l .  I 'MS = l l t .
p l  7 ocw. pu :  l .  p9-10 old i  S Nov.  Dcc.  l9 i i7.  spo[y:  S
Nov. l9 l t t  and l9 i l9.  I :P.

62l l l2 :  H l2 Nov 1986 (s ib o l  62l l i1) :  R 21 Apr.  tq i i7.  torcs
b l i r c k .  n o  M i S  N o v .  D c c .  1 9 8 7 .  \ p o t y r  S  N ( ^ , .  l 9 8 i i .  l P .

62217: H 28 Nov.  1986i  R:10 Mav 1937 no M. l  b luc in
mant lc;  R 25 Nov.  1987. spo(y.  h i l l l  b luc.  no CP vi \ ib lc i  S
No\, .  191t8.  FP.

62221: I l  17 Dec.  1986 (s ih of  62229):  I i  l9  Apr.  19t7.  lorcs
almos! b lack,  not  Mi  S Nov.  Dec.  l9 l l?.  bro*,D bi rc l ,  b lack
lorcs.  no bluc v is ib le.

62229: H 17 Dcc l9 l t6 (s ib of  62:27):  R 25 Jrn.  19U7. 19 d
dd.  fn int  b lack in lorcst  R 19 Apr.  1937. 123 d old.  lorcs
black.  not  Mi  S Nov.  Dcc 1987. spouy.


