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ACCIPITER PREDATION OF AMERICAN REDSTART NESTLINGS1
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Abstract. We used small video cameras to film
predators at nests of American Redstarts (Setophaga
ruticilla). We filmed three predation events, all by ac-
cipitrine hawks, in which no signs of predation were
left at nests. Hence, as suggested by other workers,
predator identification based on signs left at nests is
unreliable. In addition, predation rates may be under-
estimated if accipiters or other predators take nestlings
just prior to fledging without leaving signs. These in-
cidents may be interpreted by field workers as nests
where young fledged successfully.
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Nest predation can be one of the major causes of re-
productive loss for birds (Ricklefs 1969). Numerous
field workers have attempted to identify nest predators
by the signs that they leave at natural or artificial nests
(Best and Stauffer 1980, Westmoreland and Best 1985,
Haskell 1994). However, some predators may not leave
signs at the nest (other than removing the nest con-
tents), and hence description of potential predator com-
munities may be biased towards species that leave
signs (reviewed in Pietz and Granfors 2000). More re-
cently, camera systems have been used to capture the
act of predation on film (Brown et al. 1998, Thompson
et al. 1999, Pietz and Granfors 2000), alleviating this
potential bias. These and other studies caution that pre-
vious assignments of predator identity based on signs
left at the nest may be erroneous (Larivière 1999). In
this paper we describe the use of a video camera sys-
tem that we employed to document predation events
at American Redstart (Setophaga ruticilla) nests. Our
tapes revealed a predator of nestlings that we had not
previously expected and led to a re-evaluation of es-
timates of predation rates for our population.

METHODS

We conducted this study in the summers of 1998 and
1999 in aspen (Populus tremuloides) woodlots in an
agricultural area around the Meanook Biological Re-
search Station (548379N, 1138209W) near Athabasca,
Alberta, Canada. The study area has approximately
29% forest cover, with woodlots surrounded by crop-
land and pasture (Hannon and Cotterill 1998). Nests
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were monitored as part of a long-term study of repro-
ductive success in American Redstarts. We started
searching for nests when the first females arrived and
monitored those found until most nestlings had either
fledged successfully or nests had been depredated or
abandoned. Nests were marked by placing flagging
tape approximately 5–15 m from the nest, and all nests
were checked for activity every 2 to 4 days either vi-
sually or with a mirror fixed to a telescoping pole. The
majority of the nests (72.2%) were found prior to the
initiation of incubation.

A video system was employed to determine the
identity of nest predators. In 1998 we used one video
camera to film two nests consecutively from 2 July to
10 July, for a total of eight camera days, in 1999 we
used four cameras to film five nests from 2 June to 18
July, for 87 camera days. The video systems, devel-
oped by Sandpiper Technologies of Manteca, Califor-
nia, consisted of a 3.8 3 3.8 3 3.2 cm camera con-
nected to a video cassette recorder (VCR). Cameras
had an 11-mm focal length and six 940-nm infrared
lights imbedded around the lens for night viewing. We
painted the casings with a camouflage design. Cameras
were set within 1.5 m of the nest. Nests chosen for
videotaping ranged from 1.6 m to 5.2 m high and were
all in willow (Salix), except for one nest in 1998 that
was 0.5 m high in red osier dogwood (Cornus stolon-
ifera). Single cameras were connected directly to the
VCR, and multiple cameras were connected to a split-
ter that allowed up to four cameras to run on one VCR.
The VCR and splitter were both housed in waterproof
Pelicant cases that had been specifically wired for this
use and were powered from a single 12-V deep-cycle
marine battery. The VCR was set to allow 24 hr of
footage on one 120-min tape by recording frames at
0.216-sec intervals. The VCR, splitter, and battery
were placed 20 to 70 m from the nest to avoid distur-
bance when the videotape was changed each day, and
were covered with camouflage fabric. A small video
monitor was connected to the VCR case to check cam-
era angle and image daily when the videotape was
changed.

RESULTS
In 1998 we had cameras set up at two nests during the
nestling period; one of these nests was depredated. In
1999 we had cameras on five nests during the nestling
period, and two nests were depredated. All three pred-
ators were accipitrine hawks, and all three nests were
depredated late in the nestling period, when nestlings
were 5–8 days old (Table 1). During nest checks after
the predation events, no disturbance to the nest bowl
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TABLE 1. Details of accipiter predation of American Redstart nestlings.

Date

No.
chicks
depre-
dated

Chick
age

(days)

Nest
height

(m)
Time of

predation Predator

10 July 1998
1 July 1999
7 July 1999

2
4
2

8
5
5

1.6
1.9
5.2

07:38
20:05
12:51

Adult male Northern Goshawk (Accipiter gentilis)
Subadult male Cooper’s Hawk (A. cooperii)
Subadult male Sharp-shinned Hawk (A. striatus)

was detected and no other signs were left by the pred-
ators.

In 1998 and 1999 combined, we found a total of
119 nests. For nests without video cameras, we con-
cluded a nest was depredated if eggs disappeared or
were punctured, or if nestlings disappeared before they
were old enough to have fledged. We considered the
nesting attempt successful if we saw the parents feed-
ing one or more fledglings or if the nest was empty
and undisturbed at the time when fledging was ex-
pected. By these criteria, 78 (65.5%) nests were suc-
cessful in fledging at least one redstart chick. However,
in 10 of these cases (12.8% of successful nests), nes-
tlings disappeared within two days of the expected
fledge date, leaving an undisturbed nest bowl. If these
had been depredated, then our success rate would have
been 57.1%. At 15 of the 29 nests that we recorded as
depredated, and at 8 of the 14 that were depredated
during the nestling stage, the nest was intact but the
contents were gone.

DISCUSSION

Many studies of predation on both natural and artificial
nests make no mention of raptors when considering
possible predators (Wilcove 1985, Rudnicky and Hunt-
er 1993, Howlett and Stutchbury 1996). Our earlier
attempts to document nest predators in the boreal mix-
edwood forest used plasticine and quail eggs in artifi-
cial nests (Hannon and Cotterill 1998, Cotterill and
Hannon 1999). These studies documented egg preda-
tion by red squirrels (Tamiasciurus hudsonicus), chip-
munks (Tamias minimus), corvids (Blue Jays Cyano-
citta cristata, American Crows C. brachyrhynchos,
Black-billed Magpies Pica hudsonica), mice and
House Wrens (Troglodytes aedon). These studies, and
the fact that accipiters were rarely seen in our area (no
doubt due to their secretive nature), led us to disregard
accipiters as nest predators. However, a growing num-
ber of studies, many using cameras, have documented
raptor predation at nests.

Thompson et al. (1999), using a video camera sys-
tem on real passerine nests in old fields, documented
predation of nestlings by Broad-winged Hawks (Buteo
platypterus) and Barn Owls (Tyto alba). Pietz and
Granfors (2000) videotaped Northern Harrier (Circus
cyaneus) and Buteo spp. predation at grassland pas-
serine nests. Picman and Schriml (1994) photographed
1 Cooper’s Hawk (Accipiter cooperi), 3 Northern Har-
riers, and 14 Broad-winged Hawks destroying artificial
eggs at experimental nests in forest, meadow, and
marsh habitats. In addition, Sharp-shinned Hawks (Ac-
cipiter striatus) are suspected predators of nestling

Magnolia Warblers (Dendroica magnolia) (Hall 1994),
and Cooper’s Hawks and Broad-winged Hawks prey
on fledgling Wood Thrushes (Hylocichla mustelina)
(Anders et al. 1997). Sherry and Holmes (1997) ob-
served American Redstarts mobbing Cooper’s Hawks.

Early conclusions that avian predators leave the nest
intact (Best and Stauffer 1980, Westmoreland and Best
1985, Haskell 1994) have been questioned by more
recent work using video cameras (Thompson et al.
1999, Pietz and Granfors 2000). In addition, many
mammalian predators were thought to always damage
the nest structure (Best 1978, Best and Stauffer 1978,
Westmoreland and Best 1985), but Thompson et al.
(1999) and Pietz and Granfors (2000) have found ev-
idence to the contrary. Finally, parent birds or scav-
engers also can alter the appearance of a nest after
predation (Brown et al. 1998, Pietz and Granfors
2000). These studies stress the danger of using nest
condition and known or suspected predator community
to determine predator species.

A commonly used protocol is to consider as suc-
cessful any nests that have nestlings disappear within
two days of their expected fledge date and that show
no signs of predation (Johnson and Temple 1990, Mar-
tin et al. 1997). Given that many predators leave no
signs of disturbance at the nest and that nestling pre-
dation rates increase with nestling age (Pietz and Gran-
fors 2000), total predation may easily be underesti-
mated if based only on clues left at the nest. In our
study, 10 of the nests that were considered successful
(12.8% of successful nests) based on this protocol
could have been depredated late in the nestling period,
which would increase our overall predation rate to
33% from 24%. Searching around empty nests for
signs of parental activity (feeding, chipping) could
help to determine actual nest fate, but even this could
produce errors because parents may visit the nest area
and bring food several hours after nests have been dep-
redated (Pietz and Granfors 2000). Collectively, stud-
ies using video cameras at nests have demonstrated the
difficulties of assessing predation rate using indirect
signs, but unfortunately the high costs of video mon-
itoring systems and the increased labor to run them
may preclude common use of this technique in avian
field biology.
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