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ker (1999, 2003), who reported that wintering falcons
had stopped hunting ducks and, instead, concentrated
on smaller prey such as Dunlin (Calidris alpina), which
could be carried away out of reach of pursuing eagles.
In 2006–2011, as eagle numbers continued to grow, the
falcons increased their kill rate of Dunlin by 72% to
compensate for prey losses. Given a further increase
in kleptoparasitic pressure from eagles, Dekker et al.
(2012) predicted a decline in peregrine numbers on
the intertidal coast. This paper presents time series of
peregrine counts and behavioural observations of hunts
by peregrines on Dunlin wintering in Boundary Bay
between 1994 and 2014. Empirical data (peregrine
sightings per hour and hunting success) are combined
with Christmas Bird Count (CBC) numbers to evaluate
temporal trends in abundance of Dunlin and raptors
and test the hypothesis that kleptoparasitism by Bald
Eagles on Peregrine Falcons has reached a “tipping
point,” leading some peregrines to depart coastal hunt-
ing grounds in the Fraser River Delta. 

Study Area 
The study area is at Boundary Bay in the Fraser Riv-

er estuary of southwestern British Columbia (49°05'N,
123°00' W). The bay is 16 km across, and the intertidal
zone is roughly 5 km wide at the lowest ebb. The tide
flats are bordered by a strip of salt marsh up to 150 m
wide. A gravel road on a 2-m high dike separates the
coastline from low-lying agricultural fields and mead-
ows inland. Boundary Bay is a major stopover for
migratory waterbirds. Dunlin begin arriving in October
and stay until April. Estimated at about 40 000 birds,
the Dunlin population can be substantially higher in
late November or temporarily absent during periods of
low temperatures when the bay freezes over (Yden-
berg et al. 2010; Dekker 2013; Drever et al. 2014).
The only other shorebird to winter in appreciable num-
bers (about 1000) is the Black-bellied Plover (Pluvialis
squatarola). Mallards (Anas platyrhynchos), Northern
Pintails (A. acuta), American Wigeon (A. americana),
and Green-winged Teal (A. crecca) congregate in late
summer and stay well into March. Bald Eagles and oth-
er diurnal raptors, including Peregrine Falcons, occur
year-round. For a more detailed description of the delta
and its avifauna, see Butler and Campbell (1987).

Methods 
Behavioural observations 
Although visits to the study area took place in all

months of the year, only January visits were considered
for the analysis of changes in peregrine sightings and
kleptoparasitic events because the number of locally
wintering eagles was at its peak in January (Dekker et
al. 2012). During January of 11 winters between 1994
and 2014, DD spent 1108 hours in the study area. Ob -
servations were conducted from a vehicle parked on
the dike at locations with an unobstructed view of the
tide flats or during short walks on the dike to remain in
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and eagle detection is not heavily influenced by the
number of observers (Elliott et al. 2011). For pere-
grines and Dunlin, the number of birds was divided by
the total party-hours to account for variable survey ef -
fort, and this variable was used as the response vari-
able in trend models that fit a smooth curve as a func-
tion of year. For peregrines and ]’w/VTbFVF’d/[NeO]’w/VTaaZeaFVF’d/[NtO]’w/VTYddeZFVF’d/[NeO]’w/VTaaZeaFVF’d/[NcO]’w/VTaaZeaFdr’aZZ/[NbOWV]’w/VTk[NbOWV]’w/VTafFVF’d/[NyObVV]’w/SYVTeZZYWFSWTWZVZF’q/[NtO]’w/VeaFdr’aZZ/[NbOWV]’w/VTbFVF’d/[NeO]’w/VTaaZebFVF’d/[iVWkSbV]’w/VTZVVWWFVF’d/[NrO]’w/VTZZZVWFVF’d/[NeO]’w/VTaaZebFVF’d/[NsO]’w/VTZefWbFVF’d/[NpO]’w/VTbFVF’d/[NoOVTZaeWYFVF’d/[N’w/VTYaYcWFVF’dvF’d/[iVWkSYY]’w/VTYdYVWFVF’d/[NtOWV]’w/VTdcdeaFVF’d/[NbOWV]’w/VTF’d/N-O’j/SYWTVVVZFSWTW/[NiOYde]’w/VTYddefFVF’d/N-O’j/SYWTVVVZaFSWTWZVZF’q/[NaOWV]’w/VTaZZecFVF’d/[NbOWV]’w/VTFVF’d/[iVWkSYY]’w/VTYdYVWFVZFVF’d/[NiOWV]’w/afFVF’d/[NsOWV]’w/VTZdfWVTafFVF’d/[NmOWV]’w/VTdcdeaFVF’d/[NbOWV]’w/VT/VTafFVF’d/[NrOWV]’w/VTZYZVZFVF’d/[NiOWV]’w/aWTWZVZF’q/[NaOWV]’w/VTaZVZF’q/[NtOWV]’w/VTYgVZF’q/[NtOWV]’w/VTY/VTeaFVF’d/[NbOWV]’w/VT/eZFVF’d/[NnOWV]’w/VTafFVF’d/[iVWkSYY]’w/VTYdYVcFVF’d/[NsOWV]’w/VTZdfWdFVF’d/[iVWkd]’w/VTYsF’d/[NaOWV]’w/VTaZZecFfF’d/[iVWkSYY]’w/VTYdYVoF’d/[iVWkSYY]’w/VTYdYVWFVF’d/[NcOWV]’w/VTaVF’d/[iVWkSYY]’w/VTYdYVVTafFVF’d/[NiOWV]’w/VTYcdeZFVF’d/[NdOWV]’w/VTaZFVF’d/[NiOWV]’w/atZVWFVF’d/[iVWkd]’w/VTYoF’d/[iVWkSYY]’w/VT/VTaZFVF’d/[NiOWV]’w/adFVF’d/[iVWkd]’w/VTYoF’d/[iVWkSYY]’w/VTYdYVWFVF’d/[NcOWV]’w/VTaVF’d/[iVWkSYY]’w/VTYdYVcFVF’d/[NsOWV]’w/VTZdfWVTdWYWeFVF’d/[NuOWV]’w/VTafFVF’d/[NnOiOWV]’w/azFVF’d/[NsOWV]’w/VTZdfWaYcWFVF’d/[NtOWV]’w/VTYcdeZFVF’d/[NiOWV]’w/aVF’d/[iVWkSYY]’w/VTYdYVWFVF’d/[NtOWV]’w/VTYcdesF’d/[NaOWV]’w/VTaZZecFVTafFVF’d/[NiOWV]’w/VTYcdeZFVF’d/[NvOWV]’w/uF’d/[iVWkSYY]’w/VTYdYVWFVF’d/[NtOWV]’w/VTYVTdWYWeFVF’d/[NdO]’w/VTbF’d/[NaOWV]’w/VTaZZecF.TdWYWeFVF’]’w/VTYZebWFVF’d/[NUsaFN2O]WV’w//[NVFbWFbYfTYVbOW’mTaaZeaFVF’d/eOb]’w/VTaZee’d/[iVWkSYY]’w/VTYdYsd/[NiOWV]’w/VTYcdeZFVF’d/[F’d/[iVWkSYY]’w/VTYdYVWFVF’d/[NcOWV]’w/VatVt in,

an t eb’w/VTZVffaFVF’d/[iVWVTZVffaFVF’d/[Y’d/y F’d/[NiO]q/[VF’d/[F’d/[NiOiVsVF’d/[NF’d/[NiOiVbYVWFVF’d/[NtOWV]’w/VOYdeYe
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and then increased from fC
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