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INTRODUCTION
Thc moults and plurnages of the Maned Duck

Chenonetta jubata haye been litt le studied. The
duckling plumage, however, has been describcd
by Frith ( 1982). The purpose of the current study
is to present data on the moult and plumage
sequence of this species. These data were
collected as part of a larger study on the
behaviour and ecology of this species. Moult and
plumage descriptions are based on data from 507
ducks that were captured during 1982 in the
Southern Tablelands of New South Wales.

The moults and plumage sequences of water-
fowl are notoriously complicated (Humphrey &
Parkes 1964). Determination of the plumage
sequence is often dimcult because of variabil ity
among individuals. The present study presents a
quantitative assessment of seasonal moult inten-
sity and describes the patterns of plumage varja-
tion as well as the sequence of plumages. Particu-
lar importance is given to the description of a
distinctive juvenal plumage (as deflned by Dwight
(  1902)  and E isenmann (1965) ) .
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The moults and plumages of a wild populat ion of N.4aned Docks ChenoneUa iubata
were studied. Descrjpt jons of duckl ing plumage development are presented so that they
may be used to identi fy duckl ing age in the f ield. Characterjst ics of a dist inct juvenal
plumage are also described. The distr ibution of body moult shows a peak in moult
act ivi ty at the beginning of the year and this, combined with the existence of a male"ecl ipse" plumage late in the year, suggests that there may be two body moults per year.

METHODS

The study took place on the Southern Table-
lands of NSW, on agricultural land, l6 km north
of Taralga, during 1982 and 1983. As part of a
banding programme, Maned Duck were caught
in wheat baited traps (McNally & Falconer
1953) on farm dams. A total of 507 ducks were
trapped and assessed for body moult, beginning
in February 1982 (Table 1).

Birds were sexed and aged cloacally (adult or
juvenal). Plumage state was scored, for all
trapped birds by a single observer to avoid bias,
following methods given by Bil lard & Humphrey
(1972). Each bird was scored for moult in six
body regions: breast, belly, f lank, dorsal midline,
head/neck region, and tail. Each region was
scored from 0 to 3, representing no moult (0),
l ight moult (l), moderate moult (2) and heavy
moult (3) and the scores from the six regions
were added. to form a total for each duck. An
aggregate score of 0-2 indicated negligible moult;
3 -7  l igh t ;  8 -12  modera te ;  l3 -18  heavy .  A  two
factor analysis of varjance was used to compare
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TABLE 1
Number of Maned Ducks examined for body moult in 1982.
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Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec Total

247
244

9 7  3 0  5  0  6 t  2 2  l 5  1 3  4 0 1 0
5 5  3 . 1  6 0  6 ' t  2 2  i 4  1 4 0 0 1 2

5 3 0 0 0 0 0 0 0 0 0
6 2 0 0 0 0 0 0 0 0 0

Adults
Males
Females

Juvenals
Males
Femalcs

Total

the  e f fcc ts  o f  monrhs  by  the  sex  o f  the  duck .
I  he  \quarc  roo t  l fan \ [o rmal ion  \^a \  615t  used,

srnce sucl'r data have a Poisson distribution anci
this transformation results in a sample with an
underlying normal distribution (Zar lg.l4).
October scores were omitted from the analysis as
no fe males were captured.

T w o .  p r i m a r y  l e a t h e r \  o I  u n e  u i n g  w e r e
no lcheJ  fo r  a l l  L lucks  r rappcJ  berween Ju-ne l9g2
l rnd  Dccember  l , )83 .  Ar  any  sub\cqucnr  caprure ,
examination of these feathers revealed if^wing
muul t  had occur red .  Throughout  198-1 .  record i
werc .  aho k€pt  o l  any  nra les  uh ich  shower l
le  mu le- l rk  e  p lumage charac ter is t i cs .  e [5grys1 jen5
uc lc  r l \u  made on  Juck j ingr  f rom J0  broods .
lhe  nomenc la tu re  lo l lows th f , l  o f  Humphrey  and

Parkes  (1959) .

RESULTS
f rb le  2  p fe \enr \  p lumage changes as  L lucL l ings

rcqur re  lhc  Ju \cna l  p lun tage co l lec ted  l rom f i c ]d
obser !a t ion i .  The most  no t iceab le  changcs  occur
in the breast and belly, tail and fl ighi leather
rcg ion i .  Juvena l \  a re  capab lc  o l  f l i gh ia r  5?  L lays
o lL l  (mean:  57  da ls  '  3  rSE)  n  _  l6 t .  F ly ing
l u v e n a l s  h a r c  s t i l l  n o t  a r t a i n e d  f u l j  a d u l r  b o , l i
s ize .  Mcun body  we igh ls  fo r  cdu l rs  (75b +  lJ .q  I
(95% C I ) n = 79) and flying juvenals (707 j
19.9g (959o C.l.) n = 23) i:apiuied in February
were. significantly different (trri, : 1.62; p <i
0.001).

J u r e n a l  p l u m a g e  i s  s i m i l a r  t o  t h a t  u f  t h e  a d u l r
lemule  u i lh  bu th  ag .  a r r . to , . . s  pu \ses \ ing  super -
c i l ia ry  und subo lb i ra l  l i nes  o f  uh i te  fea iher ,  as
well as similar body markings. Similarit ies are

TABLE 2
Juvenal  p lumage dcvelopmcnt in c luckl jngs of  thc Mancd Duck.

Scapulars
Arcastard Betly

Flanks

Tail

FliShtfeathe.s

in i t ia l l yye lbwish , M.rrk ingslcss

l ight  brown

elnc.ging

otherrcglons
lu l lyemcrged

nrpc,  nrr  r lc  back herd.rndbr ick

fcrlhercd learh..ed

iu l l ycmerged te r rhered

h! l fg row.



R. T. Kingsfotd: Moutls and plumages of Maned Ducks

Juvenal Female M a l e

Figurc 1a. /]/eart Jeathers ol juvenal, adult lcmale and adult male Manetl Ducks.

Juvena l  Female  Male
Figure lb.  F/anf  fcathers o l  jnenal ,  adul t  Jentalc and adul t  n la lc Maned Du(ks.

Fema le
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accentuated rvhcn a comparison is made with
bfown-heacled nales which have distinct mark-
ings. Nevcrtheless diferences between juvenals
and females  do  ex is t .  Pr inc ipa l l y ,  juvena ls  a re  a
l igh tc r  co lour  than adu l t  f cmales .  Juvcna l  b reas t
feathcrs lack thc brown bars that cross the top
half of the female breast feather. Instead, an
inverled wll ite "V" clivides the two brown edges;
the fcather also has a more pronounccd downy
margin (Figure la). Flank fcathers of females
and .iuvenals also exhibit similar dil lerenccs
(Figure lb). However, the differe[ces between
ac lu l t  ma lcs  and juvcna ls  a re  more  pronounced.
The a , - lu l t  ma lc  b reas t  fea ther  i s  s im i la r  in  mark-
ings to the female, except darker in colour
(Figure la) but the adult male flank feather is
quitc different (Figurc lb). As well, therc are
somc general differences. Juvenal scapular.s differ
by having a white edge so that spots can be seen
on l .he  juvena l ' s  shou ldcr  when they  over lap .  The
scapulars of adults lack these markings. Finally,
ta i l  fea thers  o f  juvena ls ,  un l i ke  adu l ts ,  a re
charac tc r is t i ca l l y  no tchcd.  The mark ings  in  the
breas t  feg ion  o f  the  juvenu l  p roducc  the  most
nu t iccab le  J i f fe renec  be tncen juvcna ls  anJ
l'cmaies. The juvenal breast looks streaked, from
a distance, in contrast to the mosaic pattern of
adu l t  b reas ts .

The onset of the flrst prebasic body moult was
documented for onc brood 88 days after hatch-
ing .  Duck l ings  ha tched in  the  spr ing  o l  1981
(Scptember-Nove mber) had replacad the juvenal
p lunr rge  u  i rh  thc  f i r ' s r  bas ie  p lumage hy  March
1 9 8 :

Ove rall aclult body moult was similar between
sexes (Figure 2), except that moult scores aver-
agcc l  h igher  in  ma les  (Fr . r71  -  4 .52 ;  p  <  0 .05) .
Therc was a discernible difference in the seasonal
d is t r ibu t ion  o f  mou l t  scores  (F i {? r  :  3 j .97
p < 0.001). More clucks were moulting in Febr.u-
ary, March and April than at any other time of
the  ycar  (p  <  0 .001) .  Very  few b i rds  were  mol t -
ing in June and July. Moult scores increased
again lowards the latter part of the year (Figure
2) .

Only four birds were consistentiy caught over
a 9 .month period and thesc all showed heavy
moult in February ancl March, l i tt le to no mouli
in  June and Ju ly  and l igh t  to  modera te  mou l t  in
August and September. Limited observations
throughout  1983 showcd a  s imi la r  seasona l
pa t te rn .

Firrra 2. Mean monthl! rariation i tlrc boilj moult ol
male and lenale Maned Ducks, with 9S9o
conlidence. No du('ks examined Ior months
in brcckcts.
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A definite male "eclipse" plunago was found.
Five of eight males banded in February to March
1983 and recaptured in December, adopted an"ec l ip .e"  p lumage.  )  h i r  p lumage is  chara i re l i se . l
hy  a  few wh i te  l ca ther ' ,  in  superc i l ia rv  and
suborb i ra l  l i nes ,  a  few female- l i ke  i lanks  fearhers
amongst the distinctive barred oncs of the male
(Figurc lb) and some white feathers. charac-
le r is t i c  o f  lemales .  amongst  the  h tacL  fc i l thers  o f
l h c  m r l e  h c l l l  a n t l  u n d e l h e l l y  r e g i o n .  T h e  b r o u n
lea ther {  r l { ,  appear  l ig l r re r  in  the  "ec l ipse"
plumage. In one case a male was indistins;ish-

f.b rlor ap, (Mor) )un. ,!\. ^ue s.pl o.r (No, o4

Feb ,,r\or Apr (Md,) ru.e ruy aus sepr (od)(NN) ort
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able from a female except by cloacal examina-
tion. Somc males were also seen in an "eclipse"

slate whilc caring for their young in November
and December.

Wing moult must have occurred in the latter
months of 1983, since six out of the seven ducks
banded in October 1983 and recaptured later in
December that year, hacl renewecl their primaries.
Further, of the other 25 ducks captured for the
first t ine in December 1983, all but three had
flight feathers which appeared to be new. In 1982
however, the timing of wing moult was not so
clear. None of six ducks banded in June 1982
and recaptured in August 1983 (over a year
later), had renewed its f l ight feathers. Others.
which hacl a shorter period between recaptures,
also showecl the same pattern.

DISCUSSION

JUVE,NAL PLUMAGE

Duckling development in the Maned Duck is
similar to that found in the Gadwall lnas
streperc (Oring 1968). There is early rapid
growth of ventral feathering with a later develop-
ment of the primary fl ight feathers. The descrip-
tion of duckling plumage development presented
here should cnable broods to be adequately aged
in the Reld (Table 2). The fledging period
obseryed is possibly inflated as I recorded broods
capable of f l ight only if I saw them fly.

The occurrence of a distinctive juvenal plum-
age follorvs the patterns found in other Anatinae
(Oring 1968; Lavery 1972). There has howevcr,
been some confusion in tlre l i terature. Frith
( 1982) refcrs to juvenal Maned Duck as imma-
tures, similar to the female, but there are distinct
clifferences, outl ined here.

The lirst prebasic moult into basic plumage
follows the juvenal plumagc. Frjth (1982) found
that the first appearance of male flank feathers,
presumably marking the first basic plumage,
occurs three months after hatching. This study
confirms the transitory nature of this plumage,
as no ducks in juvenal plumage were captured
later than March 1982 (Table 1). It is assumed
that the juvenal wing is probably retained unti l
the following moult into basic plunage, as in
other waterfowl (Palmer 1972).

plumages of l \ ,4aned Ducks Corel la 10 (4)

OTHER PLUMAGES
The inabil ity to satjsfactori ly age ducks after

the juvenal stage, obviously handicaps interpreta-
tion of subsequent moult patterns. Nevertheless,
the occurrence of a distinguishable "eclipse"

plumage in males provides evidence for the
existence of at least two moults a year.

The "cclipse" plumage, r 'rot previously reported
in Mancd Duck (Johnsgard 1965), is considered
to be the basic plumage in northern hemisphere
waterfowl (Humphrey and Clarke 1964). Based
on this assunption, interpretation of a possible
annual sequence of plumages may be attempted.
Males had adopted the "eclipsc" plumage by
Decernber 1983. Therefore, the increased moult
activity in males in December 1982 could mark
a prebasic moult jnto basic plumage with some
ducks starting this moult earlier during August,
September and October. Based on data from
wing notching, ducks renewed their f l ight
feathers some time between October and Dccem-
ber 1983 which would coincide with moult into
basic plumage making this a complcte moult as
in other waterfowl. However, in 1982 some ducks
did not renew their f l ight feathers for at least l4
months. lt is usual for waterfowl to renew their
fl ight feathers at least once a year although some
othcr Anatidae have been known to skip moults
(Summers 1983). Climatic conditions may have
affected this wing moult as the study area was
experiencing a severe drought. It is interesting
that no ducks were ever seen in wing moult
during the study, lending furthcr support to
theories that Maned Duck undertake wing moult
on large bodies of water (Frith 1982), which
wcre  no t  p resent  on  lhe  s tud)  s i te .

The basic plumage of Anatidae does not last
long and is followed by the alternate plumage
which occurs much earlier in ducks, during the
autumn of the northern hemisphere (Humphrey
and Clarke 1964). The high moult scores recorded
during February ancl March may represent a pre-
alternate moult. While male and fenale body
moult conformed to a similar pattern, it is diff i-
cult to explain why there was more moulting in
males. Possibly this was due to bias during moult
assessment. Males are darker than lemales and
emerging feathers possibly contrasted more.

This study shows that there is considerable
variation in the moult state of individuals but
also provides some evidence that this species
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conforms to the patterns found in most Anatinae;
possessing a distinct juvenal plumage and two
body moults a year. Future studies on the moult
of known individuals are now necessary in order
to determine the full moult sequence.
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