
AGEING HARLEQUIN DUCK HISTRIONICUS HISTRIONICUS

DRAKES USING PLUMAGE CHARACTERISTICS

CYNDI SMITH"" FRED COOKE', and R IAN GOUDIE'

I Parks Canada, Banff National Park, Banff,AB TOl OCO, CANADA

tel: 604-291-5618 fax: 604-291-3496 e-mail: cms@sfu.ca

2 CWS/NSERC Research Chair in Wildlife Ecology, Dept. of Biological Sciences, Simon Fraser University,
Burnaby, BC V5A IS6, Canada e-mail:fcooke@sfu.ca

] Harlequin Duck Conservation Society, Eastern Office, 17Waterford Bridge Rd.,
St. John's, Nfld. A IE ICS, Canada e-mail:igoudie@thezone.net

Most ducks (Subfamily Anatinae) progress through a sequence of moults from natal
downy plumage to definitive alternate plumage. The accurate identification of age
classes by plumage allows the proportion of immature males to adult males in the
autumn and winter populations to be used as an index of recruitment and to determine
age-specific mortality. By observing Harlequin Ducks (tribe Mergini) that tyere banded
as ducklings on streams in North America we show that males are distinguishable in the
autumn of the hatch year. The Alternate Iplumage is variable and could result from
differences of up to 10 weeks in hatch date, or could reflect the physical condition of
individual birds. We also show that males attain definitive alternate plumage after the
pre-alternate moult in the second calendar year. These plumage characteristics are
useful both in the field and in working with specimens.
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Waterfowl exhibit a sequence of plumages
(Weller 1980). Natal downy feathers are quickly
replaced by juvenile plumage. During the first
autumn the juvenile plumage is replaced by the
first alternate plumage. Drakes of some species
may exhibit a second alternate plumage before
the definitive alternate plumage is attained
(Hohman et al. 1992). A plumage is considered
definitive when it is unchanged in subsequent
annual cycles (Hohman et al. 1992). Most ducks
(Subfamily Anatinae) thereafter show two adult
plumages each year, a relatively inconspicuous
basic plumage, and a usually brightly coloured
definitive alternate plumage (Palmer 1976). In
coastal British Columbia most male Harlequin
Ducks complete the entire moult, including the
pre-basic and pre-alternate body moult, and the
wing and tail moult, by the end of September
(Robertson et al. 1997).
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This sequence of plumages allows the
proportion of immature males to adult males in
the autumn and winter populations of
waterfowl to be used as an index of
recruitment (Bellrose 1980). Obtaining this
ratio can be particularly important for species
that are difficult to study during the breeding
season. Age ratios may also be used to
determine age-specific mortality rates (Ricklefs
1973, Owen 1980). Age counts are subject to
several sources of error, including variable flock
structure, timing of migration, behavioural
differences between age groups, habitat use and
geographic location (Owen 1980, Lambecl<
1990). Age counts are only useful, however, if
age classes can be accurately identified.
The literature is equivocal as to when male
Harlequin Ducks (tribe Mergini) attain
definitive alternate plumage. Cassirer and
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Groves (1994) and Robertson et al. (1997)
suggested that males attain definitive alternate
plumage at the end of the pre-alternate moult
in the second calendar year. Other authors
(Dement'ev & Gladkov 1967, Canadian Wildlife
Service 1987, Chadwick 1992, Rosenberg 1995)
state that this plumage is attained after the pre-
alternate moult in the third calendar year.
Palmer (1976) and Weller (1980) both state
that alternate plumage is attained in the second
calendar year, but that it is not as distinct as the
definitive drake (latter), or there might be
changes in the following year (former).

In this study, we used known-aged
Harlequin Ducks to show that: (I) males are
distinguishable in the autumn of the hatch year,
and (2) that males attain definitive alternate
plumage in the second calendar year.

Definitions

In this paper we refer to the following age
classes (Gustafson et al. 1991):
Hatch year (HY). Age class from flight until end
of December of hatching year. Also known as
first year, or IY.
Second year (SY). Age class from first of January
to end of December of following year.
Third year (TY). Age class from first of January
to end of December of third year of life.

Methods

Harlequin drakes were banded as ducklings on
their natal streams in Alberta in 1996 (Smith
I996a, I996b, MacCallum 1997), 1997 (Smith
1998a) and 1998 (Smith I998b), in Montana in
1997 (P.Hendricks, pers. comm.) and in Oregon
in 1997 (R.Jarvis, pers. comm.). On the breeding
stream, a mist net was set across the river and
birds were actively chased towards it (Smith
I996a). Captured birds were marked on one
tarsus with a standard aluminium band, and on
the other tarsus with a coloured plastic band
with a unique two-digit code. Juvenile males
were identified by the presence of a penis.
Banded Harlequin Duck males were observed
at coastal wintering areas in the Strait of
Georgia, British Colun:bia, between September
1996 and November 1998, and in Juan de Fuca

Strait near Port Townsend, Washington, in
September and December 1997. Auxiliary
band codes were read using a 20-4Sx or 20-60x
telescope. In 1998, a plumage score sheet was
used to standardise recording.

Results

Description of juvenile and Alternate I plumages

The juvenile plumage of both sexes are alike
and superficially similar to female definitive
basic (see Witherby et al. 1943 and Palmer
1976 for a complete description of the female's
definitive basic plumage). The juvenile breast
feathers are more or less brownish, with the
feathers subterminally barred darker and
margined paler (Palmer 1976), producing a
vermiculated pattern (F. Cooke, unpubl. data).
This character can be used to still distinguish
females for a short time once males have begun
to acquire Alternate I plumage. Legs are
yellowish (Cassirer & Groves 1994).
The overall appearance of a male in Alternate
1 plumage was that of a dull-plumaged definitive
alternate male, with considerable variation
among individuals. The white loral patch begins
to extend into the crown, and the rust colour in
the crown is absent or ill-defined. The white
neck collar may be absent, when present it is
often narrower, broken in front and seldom
edged in black. The white nape stripe is often ill-
defined. The white chest stripe may also be
absent, and when present is often poorly defined
and not usually edged in black. Belly feathers are
light in colour or mottled. The amount of rust
colouring on the side and flank is variable. White
colour may be absent or asymmetrical on
scapulars and tertials. Legs are yellowish.

Timing of alternate plumage acquisition

There were 23 observations of known-aged
male Harlequin Ducks in coastal wintering
areas that allowed us to determine age at which
plumage changes occur. Seven hatch year males
were observed at wintering areas in the
autumn. One male was observed on 6
September 1996 and again on 24 September,
and no alternate plumage characteristics were



noted (G. Robertson, pers. comm.). A male
observed on 22 September 1997 U. Hardin,
pers. comm.), and three males (two were
siblings) observed on 9-11 October 1998, were
distinguishable by faint white loral patches and
crown stripes. A third sibling showed obvious
Alternate I plumage on 22 October. Another
male was observed on 3 December 1997 and
showed Alternate I plumage U. Hardin, pers.
comm.).
Eight SY males (approx. eight months of age)

were observed in late March in both 1997 and
1998, and all were in Alternate I plumage.
Eight TY males were observed in March and

April in both years and were in definitive
alternate plumage, indistinguishable from older
banded birds in the study (see Witherby et al.
1943 and Palmer 1976 for a complete
description of the drake's definitive alternate
plumage). Three of these males had been
observed the previous March in Alternate I
plumage.

Discussion

Observations of known-aged individuals
allowed us to clarify age-related changes in the
plumage of male Harlequin Ducks. A partial
body moult in autumn (Witherby et al. 1943,
Palmer 1976, Cramp & Simmons 1977) allows
identification of hatch year Harlequin drakes as
early as 22 September in coastal British
Columbia and Washington. By December, HY
males are easily distinguished from females.
Variation in Alternate I plumage that we

observed could result from differences in hatch
date. Some individuals hatch on coastal
streams in the first week in May in Oregon
(Bruner 1997), others not until the end of July
on the east side of the Canadian Rockies
(MacCallum 1997). Variation in plumage could
also reflect variation in physical condition of
individual birds. Of three known-aged siblings
from one brood (observed in October), one
showed considerably more advanced plumage.
His white tertials were conspicuous and he
showed faint nape and chest stripes and neck
collar, while these characteristics were absent
in his two siblings. Two known-aged siblings in
Alternate I plumage that were observed only
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days apart in March had different plumages.
One had a single oblong white tertial on each
wing and very faint white scapulars; the other
had no white tertials or scapulars.
Known-aged SY males were not followed

through to their pre-alternate moult in
September, but we believe they attained their
full definitive alternate plumage by October.
Robertson et al. (1997) captured three
moulting SY males (aged by bursa depth) and
later observed that they were in definitive
plumage after the moult.
We suggest that male Harlequin Ducks

observed in Alternate I plumage should be
classified as hatch year (HY or IY) until the end
of December, and second year (SY) from
January to August. From September until
December of any year, males observed in
definitive alternate plumage should be classified
as after hatch year (AHY) as they could be SY
or ASY; from January through August of any
year they should be classified as after second
year (ASY).
For most of the winter, there are two male

plumages in Harlequin Ducks, one the Alternate
I and one the definitive alternate, and frequency
of these plumages can be used as an index of
recruitment and age-specific mortality. We
recommend that age counts be conducted after
the beginning of December.
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