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TABLE 1. Number of signal detections for each of eight radio-tagged Harlequin Ducks, and number of de-
tections during which diving behavior was indicated by signal loss for diurnal (n 5 12 sessions) and nocturnal
(n 5 22 sessions) periods during winter 2001–2002 in Resurrection Bay, Alaska.

Radio
frequency

Diurnal period

Detections
Detections with

diving

Nocturnal period

Detections
Detections with

diving

6.903 3 1 17 0
7.032 8 6 20 0
7.056 12 9 20 0
7.207 12 9 21 0
7.221 12 9 18 0
7.245 3 1 19 0
7.307 12 7 20 0
7.320 11 8 21 0
Mean 6 SE 9.1 6 1.4 6.2 6 1.2 19.5 6 0.5 0.0 6 0.0

sion was 89 6 2% (an average of 19.5 detections dur-
ing 22 nocturnal monitoring sessions) and was less
variable than the average detection rate during diurnal
signal monitoring sessions (76 6 10%, or an average
of 9.1 detections during 12 diurnal monitoring ses-
sions; Table 1). Signal loss indicative of diving was
not heard from any radio-tagged Harlequin Duck dur-
ing a total of 780 minutes of nocturnal monitoring. In
contrast, signal loss indicative of diving was heard dur-
ing an average 62 6 7% of diurnal detections of birds
present in the study area (a total of 365 minutes of
signal monitoring; Table 1). Thus diving behavior was
never detected at night but was detected frequently
during the day.

DISCUSSION

We found no evidence that radio-tagged Harlequin
Ducks wintering in Resurrection Bay foraged by div-
ing at night. High nocturnal detection rates and ab-
sence of signal loss indicative of diving behavior are
consistent with the hypothesis that Harlequin Ducks
rest in groups offshore at night (Fischer and Griffin
2000, Rodway and Cooke 2001). The more variable
average detection rate during the day compared to
night, and the high percentage of daytime detections
with signal loss due to diving may reflect higher levels
of activity and movements to feeding areas out of de-
tection range.

Despite challenging ambient temperature (mean
24.48C, range 223.98C to 6.18C; NOAA 2002) and
photoperiod (mean 8.3 hours, range 6.8 to 11.4 hours;
U. S. Navy 2002) conditions during our study period,
we did not detect nocturnal dive-feeding by Harlequin
Ducks. The apparent absence of nocturnal dive-feeding
behavior in the Harlequin Ducks monitored in this
study may indicate that dive-feeding is not energeti-
cally profitable at night. Nilsson (1970) speculated that
sessile prey may be more available to dive-feeding wa-
terfowl at night than motile prey. King Eiders (So-
materia spectabilis) and Common Eiders (S. mollissi-
ma), both large species of sea ducks that feed on ses-
sile invertebrates by diving, responded to reduced pho-
toperiod and harsh weather conditions at a 708N
latitude wintering site by foraging during early morn-
ing and late evening darkness, suggesting that these

species were able to forage profitably under low light
conditions (Systad et al. 2000).

Relatively sessile prey (e.g., snails, limpets, chitons,
mussels), however, compose only a portion of the win-
ter diet of Harlequin Ducks (Vermeer 1983, Goudie
and Ankney 1986, Gains and Fitzner 1987, Fischer and
Griffin 2000). If motile prey (e.g., amphipods, isopods)
are unavailable to Harlequin Ducks at night, the over-
all density of prey available to nocturnally foraging
birds would be reduced relative to prey densities en-
countered during the day. In addition, sessile prey have
lower energy content than motile prey (Goudie and
Ankney 1986, Fischer and Griffin 2000). Given that
diving is an energetically expensive behavior (Lovvorn
and Jones 1991), and capture success would likely be
reduced by decg8ese
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