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INTRODUCTION

Recent reviews of anthropogenic avian mortality suggest that
collisions with stationary manmade objects (e.g., power lines,
buildings, wind turbines, and communication towers) may
account for hundreds of millions of avian deaths annually in
the United States alone (Erickson et al. 2005, Hunting 2002).
Fast-flying and high wing-loaded birds such as shorebirds and
waterfowl appear particularly prone to collisions, and shore-
bird mortality related to telephone and power lines has been
recognized for more than a century (Cohen 1896, Emerson
1904). Although the likelihood of collisions may be influ-
enced by landscape features (Bevanger 1994) or environmen-
tal conditions (e.g., darkness, fog, or wind) that decrease
visibility or maneuverability (Anderson 1978, Brewer & Ellis
1958, Scott et al. 1972), we generally consider collision
mortality to be passive; that is, there is no proximate cause
other than the birds flying from one point to another. In this
paper, we present observations from a single site in coastal
northern California, USA, illustrating how interspecific inter-
actions (attacks by avian predators) may interact with passive
dangers (the presence of a manmade object) to result in
potentially significant mortality in a wintering population of
Dunlin Calidris alpina pacifica.

STUDY AREA AND METHODS

Humboldt Bay, a Western Hemisphere Shorebird Reserve
Network site in coastal northern California, USA, consists of
three basins, the largest and northernmost of which is Arcata
Bay (Fig. 1). Comprised of tidal flats bordered by intertidal
saltmarsh and cattle pastures, Arcata Bay supports a winter-
ing population of 10,000–12,000 Dunlin from October to
March (Conklin & Colwell unpubl. information).

In this paper, we report observations recorded oppor-
tunistically in the second year (24 Nov 2003 to 11 Mar 2004)
of a three-year study of roost use by radio-tagged Dunlin in
Arcata Bay (Conklin & Colwell 2007). Observations

occurred during a 2-hr period bracketing diurnal high tides,
when Dunlin, as well as small numbers of Western Sand-
pipers C. mauri and Least Sandpipers C. minutilla, often
roosted in a grazed pasture next to a small tidal slough and
separated from the bay by a levee (Fig. 1). Near the roost, an
electric cattle fence runs perpendicular to the slough, with a
single 2-mm diameter steel wire about 1.7 m above the water
level, extending across the slough to connect the two sections
of the fence. The electric fence is typically turned off; the
mortality we describe resulted from simple collision, rather
than electrocution. Next to the slough stands an electrical
tower approximately 25 m tall, from which Peregrine Falcons
Falco peregrinus often launch attacks on roosting shorebird
flocks.

To represent potential diurnal Dunlin use of the site across
the season, we calculated the total number of minutes, from
30 min prior to sunrise to 30 min after sunset, in which veri-
fied tides (National Oceanic Atmospheric Administration
data) exceeded 1.6 m (at which the Arcata Bay tidal flat is
inundated) between 25 Nov 2003 and 25 Feb 2004. At Arcata
Bay, diurnal high-tide use of pastures by Dunlin is strongly
associated with precipitation (Conklin & Colwell unpubl.
information); correspondingly, Dunlin did not roost at the site
after 25 Feb. Assuming that wire collisions occurred at the
same rate when we were not present, we calculated the
potential fatalities occurring at the site across an entire
season.

RESULTS

On 86 diurnal high tides between 25 Nov 2003 and 25 Feb
2004, an observer visited the site for a total of 34.7 hrs (mean
= 24 min/day, range = 2–70 min). Dunlin flocks (150–6,300
individuals) roosted at the site on 54 (63%) visits.

On 43 (50%) visits, we observed likely avian predators of
Dunlin, including Peregrine Falcon (32 observations), North-
ern Harrier Circus cyaneus (26), Merlin F. columbarius (six),
and Prairie Falcon F. mexicanus (one). On 34 (40%) visits,
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We repeatedly observed Dunlin Calidris alpina pacifica (n = 30) killed by collisions with a fence wire following
raptor attacks at a single winter roost at Humboldt Bay, California, USA. If raptor-related collisions occurred
at the observed rate over an entire winter, fatalities at the site represented approximately 4% of the local Dunlin
population. The regularity of collisions may have promoted specialized behavior in individual avian predators
(Peregrine Falcon Falco peregrinus) and scavengers (Western Gull Larus occidentalis) to exploit the situation.
We are unaware of other reports of significant shorebird mortality resulting from the interaction of raptor attacks
and a manmade object.
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