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FIGURE 1. Temporal and tidal patterns of Peregrine 
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far less common than harriers, but more adept hunters 
of Dunlins; 7 of 23 stealth attacks on flocks roosting 
in zone 1 were successful (30%). Merlins also hunted 
over zones 2 and 3, using stealth as the initial strategy 
in 28 attacks on flocks. After the stealth approach 
failed, six captures were made by persistent pursuit of 
single Dunlins that had left the flock (21%). 

Attacks by Merlins and peregrines always caused 
Dunlin flocks to move to another location or to begin 
their over-ocean flights, which generally started 1-2 hr 
before the rising tide inundated all mudflat habitat. 

DISCUSSION 

The hypothesis that raptor predation risk for small 
shorebirds increases with closeness to vegetation is 
supported in this study by three converging lines of 
evidence: (1) the high success rate of peregrines hunt- 
ing over the saltmarsh zone; (2) the relatively high kill 
rate per observation hour when Dunlins are in the salt- 
marsh zone; and (3) the positive correlation of kill rate 
with the height of the rising tide. The results of this 
study also lend additional support for the hypothesis 
that the over-ocean flocking of Dunlins during high 
winter tides is an antipredator strategy (Dekker 1998, 
Hotker 2000). Flying far from shore, at varying alti- 
tudes depending on weather conditions, the Dunlins 
are safe from the most dangerous type of raptor attack: 
a stealth approach concealed behind vegetation. 

The overall percentage of stealth hunts by pere- 
grines in this study (35%) is nearly equivalent to the 
36% reported in 233 shorebird hunts on the coast of 
Scotland (Cresswell 1996). By contrast, the percentage 
of stealth flights in 569 shorebird hunts recorded at a 
large marshy lake in Alberta was 77% (Dekker 1988). 
The explanation for these dissimilar values is that the 
habitat in these two areas was quite different. At the 
lake, reedy shorelines created suitable cover for stealth 
hunts. Open attacks on flying shorebirds were uncom- 
mon at the lake except when drought had caused the 
shallows to recede well away from shore (Dekker 
1991, 1999). By the same token, the high proportion 
of open hunts at Boundary Bay (62%) reflected the 
lack of opportunities for surprise over zones 2 and 3. 
Once the Dunlins were >10 m from the saltmarsh (the 
boundary between zones 1 and 2), the distance from 
shore had no significant bearing on the hunting success 
rate of peregrines (i.e., kill rates for zones 2 and 3 were 
nearly equivalent). 

While peregrines evidently hunt and capture prey 
throughout the day, the fact that they killed much less 
often just before and much more often just after high 
tide cannot be related to habitat. If that were so, the 
kill rate per observation hour 1-2 hr before and 1-2 
hr after high tide should be the same, which is clearly 
not the case. The most plausible reason for the ob- 
served difference is related to the behavior of the Dun- 
lins. Well before the cresting tide, often when the 
floodwaters are still >50 m from the saltmarsh, the 
great majority of Dunlins depart on their over-ocean 
flights, while others fly inland especially during or af- 
ter heavy rain. The drop in kill rate during this period 
reflects the decreased vulnerability of the birds during 
over-ocean flights. (The kill rate at inland roosting sites 
outside the study area wagreat4 0 0 1 189.96 Tm
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