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ABSTRACT Survival rates of waterfowl during wing molt have rarely been described, leading to uncertainty about the importance of this

annual cycle stage for management. We quantified survival probability of 247 radiomarked female harlequin ducks (Histrionicus histrionicus)

during wing molt in Prince William Sound, Alaska, USA. The daily survival rate (DSR) was extremely high (DSR¼ 0.999; 95% CI: 0.994–

1.000) during the 37-day interval over which remiges were replaced and individuals were rendered flightless. Our DSR estimate corresponded

to a cumulative survival probability of 0.99 (95% CI: 0.81–1.00) for the 20 August–15 October postbreeding period as a whole, which is

appreciably higher than estimates that have been derived for breeding or overwintering stages. We conclude that wing molt is a comparatively

safe stage of the annual cycle for harlequin ducks that does not constrain population growth rate, with the implication for wildlife managers

being that, in the absence of anthropogenic influences, management prescriptions may be most effective when focused on other stages of the



METHODS

We herded flocks of flightless harlequin ducks into funnel
traps using sea kayaks. We determined sex of captured birds
based on plumage characteristics and estimated age class by
probing bursal depth (Mather and Esler 1999). We affixed
unique United States Fish and Wildlife Service metal bands
to each individual and recorded morphological measure-
ments, including wing cord and ninth primary length. A
wildlife veterinarian surgically implanted radiotransmitters
into adult (after third yr) female harlequin ducks using
modifications (Mulcahy and Esler 1999) of the procedure





and habitat loss, as well as when determining impacts
associated with changing management practices (Lacroix et
al. 2003, Flint et al. 2004). Our data suggest that mortality
risk during wing molt is low in the absence of anthropogenic
influences and that management prescriptions may be most
effective when focused on other stages of the annual cycle.
However, we caution that aggregative tendencies and lack of
mobility during wing molt may render waterfowl vulnerable
to anthropogenic disturbances to which they are poorly
adapted and that the possibility of geographic variation in
vital rates must also be considered.
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