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Abstract

We captured 26 male and two female moulting
Harlequin Ducks Histrionicus histrionicus in coastal British
Columbia with a modified funnel trap. The trap and wings
were attached to aluminum noles supported by shelf brackets
and set in a rocky intertidal area at low tide. Two small boats
were used to drive birds into the trap at high tide. Sightings
of marked birds between August 1986 and August 1989
indicated that males and nonbreeding females shared
moulting sites, which were also used during winter, and that
birds returned to the same moulting and wintering sites in

subsequent years.

Résnmé

Mous avons capturé 26 méles et deux femelles
Arlequins plongeurs (Histrionicus histrionicus) muant dans
la région cdtiére de la Colombie-Britannique au moyen d'un
pidge en entonnoir modifié. Le piége et les ailes étarent
attachés & des poteaux d’aluminium soutenus par des
consoles pour tablettes et placés dans une zone intertidale
rocheuse & marée basse. On a utilisé deux petites
embarcations pour pousser les oiseaux dans le piége 2 marée
haute. L’observation d’oiseaux marqués entre aofit 1986 et
aoit 1989 a indiqué que les miles et les femelies non
reproductrices partageaient lcs mémes sites de mue,
également utilisés pendant 1'hiver, et que les oiseaux
retournaie-.; au méme site de mue et d"hivernage dans les
années subséquentes.

1.0 Introduction

Harlequin Ducks Histrionicus histrionicus breeding in
the Pacific Northwest moult and winter along rocky shore-
lines and exposed aress from northern California to Alaska
(Bellrose 1976; Campbell et al 1990; Breault and Savard
1991). Breeding males and nonbreeding females begin moult
in June and July, whereas breeding females tizoult from late
July to September (Palmer 1976; Robertson et al. 1997). The
exact duration of the period for which the birds are flightless
is unknown. There is also confusion as to whether Harlequin
Ducks moult and winter in the ssme geographical ares
(Palmer 1976; Robertson et al., this volume).

Wemdertookmmcilluybmdinspmmmtom_dy
moulting and wintering of Harlequin Ducks in coastal British

Columbia. Moulting birds were captured with a funnel trap
adapted for use on rocky coastal areas. Captured birds were
assigned a moulting score (see Ginnp and Melviile 1983) and
weighed. This paper descnbes the use of moulting and
wintering areas by 28 marked mdividuals.

2.0 Methods

2.1  Capture technique

We used a modified funnel trap (McTaggart-Cowan
and Hatter 1952) to capture Harlequin Ducks. The holding
unit was made of four separate wooden frames (3.2 x 2.4 m)
hooked together. Black nylon netting (4 x 4 cm mesh) was
used for the front door and the two side panels, whereas the
back panel was made of !-cm-thick transparent Plexiglas.
We used 50-m-long black netting for each of the two lead
nets. We attached four 20 « 20 ¢m shelf brackets with metal
clamps to the base of each aluminum pole. The shelf bracket:
stabilized the poles and provided support to trap and lead
nets on rocky shorelines. Additional anchor was obtained by
placing rocks on these brackets.

Trap and lead nets were placed in the intertidal area at
low tide. Harlequin Ducks were dniven into the trap from an
inflatable boat and a canoe at low tide on 5 and 6 August
1986 in White Rock, British Columbaa (see Fig. 1).
Harlequin Ducks were individually marked with plastic nasal
discs (Lokemoen and Sharp 1979). Individuals were weighed
to the nearest 10 g upon capture with a portable | 000-g
Pesola scale. Moult scores (from Ginn and Melville 1983)
were assigned to each set of primary and secondary feathers.

2.2 Use of moulting and wintering arcas

One of the authors conducted 32 ground surveys
between 12 August 1986 and 4 August 1989 in the study area
(White Rock, British Columbia, and Point Roberts and
Semishmoo Point, Washington) (Fig. 1) in order to locate
marked individuals. Individuals observed at lcast once
bemeenlutymdScpwmber(inclmivc)wmmmnedtobe
moulting, whereas individuals observed once between
October and April (inclusive) were assumed to winter at that
particular site. Sightings made during the remainmg months
(May and June) were assumed to represent birds during the
breeding scason.
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3.0 Results
3.1 Capture of moulting individuals

In total, 26 males and two females were captured on
5 and 6 August 1986. All individuals were flightless and
undergoing wing moult. One female and one male captured
on § August were recaptured on 6 August. Moulting males
were significantly heavier (mean + SE: 650 + & g 0 =20)
than moulting females (535 = 5 g, n=2)(t-test, P < 0.01).
Most birds had similar moult scores, indicating that wing
moult is synchronized in at Jeast some individuals (see
Table 1).

3.2 Philopatry to moulting sites

Most male Harlequin Ducks returned to the same
moulting site in consecutive years, although a small number
(n = 2) returned to an adjacent area to moult in 1987
(Table 2). Nzither marked female was sighted during moult
after 1986. The two males sighted in 1989 had moulted at the
same site for four consecutive years, while five of the seven
birds sighted in 1988 had moulted at the same site for three
consecutive years. This, coupled with the Jow survey effort,
indicates a strong philopetry to moulting site for some males.

3.3 Moulting and wintering site overlap and philopatry to
wintering sites
Twenty-five out of the 28 marked individuals were
observed in the study area on or after the first winter

following banding (Table 3). The two marked females and
l?outofﬁmarkodml.luwmm'eduthemmﬂﬁngsite,
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indicating that moulting and wintering sites can be the same
(Table 3). A small number of individuals did move to nearby
areas (n =3 in 1986-1987,n={ in 1987-1988, and n = 1 in
1988~1989) or outside the study area (n =2 in 1986—1987),
indicating that, following mouit, some Harlequin Ducks will
distribute over a wider area. Five males were resighted at the
same wintering site the second winter after banding, indicat-
ing a strong philopairy to wintering sites.

3.4  Coastal sightings during the breeding scason

In the firsi summer following banding, 14 marked
individuals (13 males and one female) were observed at the
banding site during May and June (Table 4). Because the
birds were not aged at the time of capture, it is not clear
whether those individuals were immature or adult birds,

Males spend little time on breeding areas, and the number
and timing of the May and June surveys are insufficient to
determine the reproductive status of the males observed
during this period. However, repeated sightings of some
males from May to July suggest that
have bred in the summer of 1987 (Fig. 2). Departures to
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Moult score’ Primaries Secondaries __Primaries  Secondaries
0
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¢ Moult scores were assigned as follows: old wing feathers (0). no feathers

(1), stages of wing fea regrowth (2-4), and completely regrown (5)
(Ginn and Melville 1983).

#ﬂ“
Table 2

Use of mouiting aress by 26 male Harlequin Ducks banded in 1986
Male seen Male seen
Number of at same at adjacent
Y ar surveys moulting site moulung site Total
1987 4 9 2 it
1988 2 7 0 7
1980 1 2 0 2

e

4.0 Discussion
4.1  Capture technique and banding success

The modified funnel trap was an effective technique
to capture moulting Harlequin Ducks in shallow rocky
coastal areas. The trap itself was relatively compact and
could fit in a single boat, and it could be easily installed on a
gently sloping rocky beach. The method could easily be
applied to other coastal locations, provided that wave action
and tide and currents are low and the site is shallow enough

to allow placement of the wings.
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- Taecapture technique is also likely to be eftective
with other species undergoing wing moult, provided they
respond positively to being herded by boats. The use of nasal
discs allowed easy tracking of marked individuals, and sub-
sequent sightings of those individuals suggest mmmum
impacts from the discs.

4.2 Moult and philopatry to moulting sites

All captured individuals were in a simtiar state of
moult, indicating som= degree of moult synchrony. The lac:.
of differenc.s in moult icores between males and females
suggests that captured females could be deferred breeders,
subadults, or juveniles, as breeding femaies moult later thar
males (Palmer 1976; Robertson et al. 1997). We cannot at
this time interpret the moult scores we recorded, as those
were assessed only once, during banding.

We observed a high degree of asynchrony in depar-
tures by males in spring from the wintering area. This
indicated that 1) moulting and wintering males at White
Rock originated from several breeding arcas. 2) there are
extensive differences in physiologica! condition prior to
migration to breeding arcas, and/or 3) iming of breeding 1+
asynchronous within a given area. Data on the sex ratio of
Hariequin Ducks in the same area in 1981 suggested that
most breeding birds had left this wintering site by late May
and that some females started to retumn to the wintenng sitc
in late August (Savard !989).

4.3  Fhilopatry to wintering areas

In Iceland. individual birds are suspected of moviny
between wintering areas within the same ycar {Bengtson
1966). We did not observe this, but rather noticed high
philopatry to wintering sttes. Male Harlequ:n Ducks are
philopatric to both moultung and wintering grounds, althouy.
their wintering range was more cxtensive n this study.

-

Table 3

Winter distribution of 26 male and two female marked | Harlequin Ducks from 1986 to 1988 .

Wintering location

Number

Sighting period of surveys Sex Bandingsite  Nearby sie’ Away’  Tow
October 1986 — April 1987 10 M 19 3 2 23
F p: 0 0 2

October 1987 ~ April 1988 3 M 6 1 0 .
i M 0 ] 0 1

’ t include individuals also ot the moulting site in the White Rock area.

Table 4
S:M of marked Harlequin Ducks in cosstal British Columbia in May and June 1987 _ .
Mmltig_locaﬂm

Number = .
Sighting period of surveys Sex Banding site __ Nearby site” Awsy’ ___Tonl
May 1987 - June 1987 7 M 13 0 0 13
______—__—_—__—F————-_]———_O_—_o_-__—l'
* Might | individuals also observed at the moult: gite in the White Rock ares.
: mmMWMNmm‘MWuMNMMMd



Migure 2

Number of Harlequin Duck sightings in the study ares from August 1986 to August 1989. Number of surveys is indi-

cotet above bar.
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44  Location of wintering and moulting areas

Following moult, marked males and females
remained in or near the moulting area, indicating that, for at
least some birds, wintering areas partially overlap with
moulting areas. A better understanding of the wintering and
moulting ecology of Harlequin Ducks will aid in the manage-

ment of this species. For example, strong philopatry to
wintening sites indicates the need to manage at a sub-
population level.
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