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aBSTraCT: Woodpeckers provide important ecological services by excavating 
nesting cavities that are used by many forest birds and other animals. Demand for 
nesting cavities by secondary cavity nesters can lead to intense competition for this 
limited resource. The Western Bluebird (Sialia mexicana) is known to usurp nests 
from its own and other species. However, the process by which bluebirds take over 
nests from woodpeckers larger than themselves has not been well documented. in 
order to understand this process, we analyzed 112 hours of video footage of nests of 
a Black-backed (Picoides arcticus) and a Hairy Woodpecker (P. villosus) located in 
the okanogan–Wenatchee national Forest in Washington. usurpation first involves 
a short period of physical confrontation followed by a prolonged period of constant 
presence around the nest. The male and female bluebirds cooperate by taking turns 
harassing the woodpecker and guarding the nest. This may be of concern to managers 
as the Black-backed Woodpecker is considered a species at risk in certain locations.

in temperate forests, woodpeckers are the primary excavators of nesting 
cavities that are later used by many species of birds and mammals. The 
demand for these cavities by secondary cavity users can lead to intense 
competition (miller 2010). Because of this, woodpeckers may be prone to 
having their nests usurped by both other woodpecker species and second-
ary cavity nesters (loeb and Hooper 1997, Kronland 2007). The bluebirds 
are secondary cavity nesters that defend their own nests aggressively and 
usurp cavities from other birds (Frye and rogers 2004, guinan et al. 2008, 
gowaty and Plissner 2015), including woodpeckers (nappi and Drapeau 
2009, Kozma and Kroll 2012). However, these events seem rare (only one 
event was reported in in the latter two studies), and the mechanism by which 
bluebirds usurp a woodpecker nest has not been well documented.

Here, we describe the process by which Western Bluebirds (Sialia 
mexicana) usurped active nests from woodpeckers. our work took place 
on the east slope of the Cascade range of Washington. Common pri-
mary excavators in this area include the Hairy Woodpecker (Picoides vil-
losus), Black-backed Woodpecker (P. arcticus), White-headed Woodpecker  
(P. albolarvatus), and northern Flicker (Colaptes auratus) (Haggard and 
gaines 2001). Both the Black-backed and White-headed woodpeckers have 
been petitioned or listed as endangered, threatened, or species of concern 
in several states and at the national level (murphy and lehnhausen 1998, 
Bonnot et al. 2008). Common secondary cavity users that may compete for 
cavities are the Western Bluebird, mountain Bluebird (Sialia currucoides), 
and House Wren (Troglodytes aedon) (Haggard and gaines 2001).

video cameras recorded active woodpecker nests, and, in reviewing these 
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videos, we observed two usurpations by pairs of Western Bluebirds. We then 
scored the videos to examine the behaviors by which the bluebirds usurped 
the nests, nest defense by the woodpeckers, and the progress of the takeover.

meTHoDS

in 2015 we set up video cameras near woodpecker nests to test techniques 
for documenting nest failures. nests were located in burned coniferous for-
est in the naches ranger District, okanogan–Wenatchee national Forest 
in Washington state (approximately 46° 45′ n, 120° 58′ W and 47° 30′ 
n, 120° 33′ W). The fires had been prescribed by the u.S. Forest Service 
from 2006 to 2014. Their severities were mixed, creating a mosaic of 
small patches (0.1–24.2 ha), some burned severely (~80–90% canopy 
mortality), others lightly (~0–10% canopy mortality), in an otherwise live 
forest. Forest composition varied by aspect, elevation, and distance from 
the Cascade crest, but most sites were dominated by a mixture of ponderosa 
pine (Pinus ponderosa), Douglas fir (Pseudotsuga menziesii), and grand 
fir (Abies grandis).

in total, we monitored over 40 nests of four species, the Black-backed 
Woodpecker, White-headed Woodpecker, Hairy Woodpecker, and north-
ern Flicker. We began monitoring our earliest nest on 28 april 2015 and 
concluded monitoring our latest on 28 June 2015. in this pilot study, the 
time over which we monitored each nest varied, from two to seven days 
per week through the season. We used Panasonic camcorders (model HC-
v160) with liPolymer batteries (model 1055275-2C) manufactured by 
mogen industrial limited. Cameras were mounted on a tree 20–50 m from 
the nesting cavity. Camera batteries and the 64-gigabyte Secure Digital card 
were changed out every day.

of the two woodpecker nests taken over by Western Bluebirds, one (angel 
Burn) was an active Black-backed Woodpecker nest. The other (Hause Creek) 
was originally excavated by Black-backed Woodpeckers, but Hairy Wood-
peckers had occupied the cavity by the time filming began. We monitored the 
angel Burn nest in the rattlesnake Creek drainage for six 24-hour periods, 
on 14 15, 19, 20, 28, and 30 may, the Hause Creek nest in the Tieton 
river drainage for ten 24-hour periods, 28 april–8 may, skipping 3 may.

our review of the video recordings began with an initial screening of 
2-hour segments in which one of six observers recorded any activity near 
the woodpecker nest and the time of the occurrence. observers watched 
and listened for woodpeckers, Western Bluebirds, rodents, and any other 
animals that approached the nest. For each animal, the observers recorded 
the species, sex, behavior, method of detection (visual or auditory), time at 
which it appeared in the frame, time at which it appeared at the cavity (if 
applicable), time at which it exited the frame, duration of the event, and if it 
was alone or interacting with other animals. By these methods, we identified 
the time from when bluebirds first appeared around the woodpecker nest to 
when usurpation was complete (defined by woodpeckers not being seen or 
heard at or around the nesting cavity for at least 24 hours).

multiple observers then watched all video segments with woodpecker–blue-
bird interactions a second time and scored them according to an ethogram 
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developed for this study and based on behavior described by Brawn (1984), 
guinan et al. (2008), and Kronland (2007). interactions were categorized 
into two categories (displacement or chasing) with two sub-categories (with 
or without physical contact). Displacement was defined as one bird leaving 
a spot because of the presence of another bird. Chasing was defined as 
one bird continuing to aggressively pursue another bird even after the latter 
already left its previously occupied spot. any vocalizations or drumming 
were also scored. For each event, we defined the actor as the initiator of the 
interaction and the recipient as the one experiencing the initiator’s action. 
We recorded the distance at which initiation occurred (with respect to the 
body length of the actor), the closest distance between the birds, the place 
where the interaction occurred, the outcome of the event, the duration of 
the event, and the time until the next interaction took place.

reSulTS

Western Bluebirds successfully drove out the resident woodpeckers at 
both nests. at the angel Burn nest, Black-backed Woodpeckers and West-
ern Bluebirds were seen together on or within 1 m of the nesting cavity 
intermittently from 14 to 16 may 2015. The Black-backed Woodpeckers 
were not seen at the nesting cavity after 16 may 2015. at the Hause Creek 
nest, Black-backed Woodpeckers were photographed excavating a cavity 
on 18 april 2015. However, in our first video footage of that nest on 28 
april 2015, only Hairy Woodpeckers and Western Bluebirds were seen at 
the nesting cavity. Hairy Woodpeckers were not seen after 30 april 2015.

at the Hause Creek nest, the takeover period lasted about 24 hours. 
Bluebirds were already present at the angel Burn nest when we began 
filming, so the length of the takeover period cannot be strictly defined. We 
defined the end of the usurpation as the last visit the woodpecker made to 
the cavity before an absence of at least 24 hours. at the angel Burn nest, 
the Black-backed Woodpeckers were heard presumably excavating a new 
nest about 22 hours after they were last seen at the original nest.

at the angel Burn nest, nine out of ten bluebird–woodpecker interactions 
occurred within the first 24 hours, and at the Hause Creek nest, six out 
of seven of these interactions also occurred within the first 24 hours. The 
majority of interactions were chases (six of ten at the angel Burn nest, four 
of seven at the Hause Creek nest), with the Western Bluebird being the 
initiator in all cases (Tables 1 and 2). vocalizations by both bluebirds and 
woodpeckers accompanied 40% of all chases. in five of the ten chases, both 
the male and female bluebird flew directly at the woodpecker from either side 
with physical contact occurring (see videos at www.westernfieldornitholo-
gists. org/tagteamtakeover). We observed no sexual discrimination, as both 
male and female bluebirds attacked both male and female woodpeckers. 
Woodpeckers responded with vocalizations and a defensive display with 
open wings but no direct chases toward the bluebirds. Woodpecker pres-
ence at the nest dropped off after the first 6–10 hours. at both nests the 
woodpeckers returned after 24 hours but were chased by the bluebirds and 
not seen afterward. all interactions described here took place immediately 
at or within 1 m of the nesting cavity.
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DiSCuSSion

We have described how Western Bluebirds engage Black-backed and Hairy 
woodpeckers in interference competition, keeping the woodpeckers from 
using their own nest by usurping the nest. The smaller Western Bluebird 
(23.5–31.5 g; guinan et al. 2008) uses cooperative, tag-team chases to 
usurp nests from larger woodpeckers (Black-backed, 67.8–82.7 g, Trem-
blay et al. 2016; Hairy [northwestern u.S.], about 66–84 g, Jackson et al. 
2002). in nest defense against its own species, aggression of the eastern 
Bluebird (Sialia sialis) is sex-specific, with females directing aggression to-

Table 1 numbers of Behaviors video-recorded during Takeover of a nest 
of the Black-backed Woodpecker (angel Burn) by Western Bluebirds 

Behaviora Western Bluebird sex

Date and time Chase vocalization Bothb male Female unknown

14 may
11:00–13:00 2 1 3 0 0 0
13:00–15:00 1 0 1 0 0 0
15:00–17:00 0 0 0 0 0 0
17:00–19:00 0 0 0 0 0 0
19:00–21:00 0 0 0 0 0 0

15 may
5:30–7:30 2 1 2 1 0 0
7:30–9:30 0 0 0 0 0 0
9:30–11:30 0 0 0 0 0 0
11:30–13:30 0 0 0 0 0 0
13:30–15:30 0 0 0 0 0 0
15:30–17:30 1 1 0 0 1 1

16 may
13:30–15:30 0 0 0 0 0 0
15:30–17:30 0 0 0 0 0 0
17:30–19:30 0 0 0 0 0 0
19:30–21:30 0 0 0 0 0 0

17 may
5:30–7:30 0 0 0 0 0 0
7:30–9:30 0 0 0 0 0 0
9:30–11:30 0 0 0 0 0 0
11:30–13:30 0 0 0 0 0 0
13:30–15:30 0 0 0 0
15:30–17:30 0 1 0 1 0 0
17:30–19:30 0 0 0 0 0 0

19 may
11:30–13:30 0 0 0 0 0 0
13:30–15:30 0 0 0 0 0 0

20 may: 7:30–9:30 0 0 0 0 0 0
28 may: 13:30–15:30 0 0 0 0 0 0
Total 6 4 6 2 1 1
aincludes only actions of the Western Bluebirds directed at woodpeckers, not those of driving off 
other species from the nest. vocalizations often accompanied chases and were not always truly 
separate events.

bBoth members of the pair acting simultaneously.
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ward females, males toward males (gowaty and Wagner 1988). in contrast, 
Western Bluebirds are not known to discriminate by sex when establishing 
and defending a nesting territory (Herlugson 1980). When another male 
Western Bluebird showed up at the angel Burn nest, only the male bluebird 
of the pair attacked the intruding male, suggesting the female may have 
been fertile (Dickinson and leonard 1996). olsen et al. (2008) reported 
both members of Western Bluebird pairs defending nests against life-like 
models of the european Starling (Sturnus vulgaris) by physically attacking 
the model. our results suggest that Western Bluebirds usurp nests from 
woodpeckers in a similar manner.

Table 2 numbers of Behaviors video-recorded during Takeover of a nest of 
the Hairy Woodpecker (Hause Creek) by Western Bluebirds 

Behaviora Western Bluebird sex

Date and time Chase vocalization Bothb male Female unknown

28 apr
18:15–20:15 0 0 0 0 0 0
20:15–22:15 0 0 0 0 0 0

29 apr
5:30–7:30 1 0 0 1 0 0
7:30–9:30 0 0 0 0 0 0
9:30–11:30 0 0 0 0 0 0
11:30–13:30 0 0 0 0 0 0
13:30–15:30 0 0 0 0 0 0
15:30–17:30 0 0 0 0 0 0
17:30–19:30 0 0 0 0 0 0
19:30–21:30 1 1 1 1 0 0

30 apr
5:30–7:30 1 2 1 1 1 0
7:30–9:30 0 0 0 0 0 0
9:30–11: 30 0 0 0 0 0 0
11:30–1:30 0 0 0 0 0 0
13:30–15:30 0 0 0 0 0 0
15:30– 17:30 0 0 0 0 0 0
17:30–19:30 0 0 0 0 0 0
19:30–21:30 1 0 0 1 0 0

4 may
12:30–14:30 0 0 0 0 0 0
14:30–16:30 0 0 0 0 0 0
16:30–18:30 0 0 0 0 0 0

5 may
16:00–18:00 0 0 0 0 0 0
18:00–20:00 0 0 0 0 0 0

7 may: 14:30–16:30 0 0 0 0 0 0
8 may: 7:30–9:30 0 0 0 0 0 0
Total 4 3 2 4 1 0

aincludes only actions of the Western Bluebirds directed at woodpeckers, not those of driving off other 
species from the nest. vocalizations often accompanied chases and were not always truly separate 
events.

bBoth members of the pair acting simultaneously.
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Bluebirds disperse cyclically, and individuals dispersing to exploit and 
colonize new habitat (such as a recently burned forest) have been exposed 
to higher levels of androgens during development (Duckworth 2008, Duck-
worth et al. 2015). nest usurpation may be a function of maternally induced 
aggression and the limited number of nest cavities available in recently burned 
forests (White et al. 2005, Duckworth et al. 2015, edworthy 2016).

in both cases, bluebirds took over the cavity early in the breeding season 
soon after the woodpeckers had finished excavating and before they had laid 
eggs (Hause Creek nest, 28 april 2015; angel Burn nest, 16 may 2015). 
early in the breeding season, it may be more efficient for woodpeckers to 
abandon a nest and excavate a new cavity rather than fight off highly aggres-
sive bluebirds. later in the breeding season, we observed a male Western 
Bluebird investigating an active northern Flicker nest, but there were no 
physical altercations. at a certain point, nestling woodpeckers may be too 
large for bluebirds to usurp the nest, and parent woodpeckers may defend 
the nest more intensely as the time available for reproduction decreases later 
in the season (Biermann and robertson 1981).

usurpation of woodpecker nests by bluebirds may be relevant to man-
agement, as the Black-backed Woodpecker is a species of conservation 
concern in several states, including Washington (murphy and lehnhausen 
1998, Bonnot et al. 2008). of the six Black-backed Woodpecker nests we 
filmed during our pilot study, two were usurped. While we were unable to 
confirm whether the Hairy Woodpeckers actually usurped the Hause Creek 
cavity from the Black-backed Woodpeckers that excavated it, this ratio still 
suggests that there is competition for nest cavities and snags suitable for 
nesting. However, nesting Western Bluebirds may benefit woodpeckers if 
enough cavities are available. in our study, the male bluebird was seen chas-
ing off other male bluebirds, and both the male and female bluebird were 
seen chasing Brown Creepers (Certhia americana) from the nesting tree. 
additionally, we saw a male Western Bluebird flying at a Douglas Squirrel 
(Tamiasciurus douglasii) at an abandoned White-headed Woodpecker cav-
ity. if nest cavities are abundant, bluebirds may inadvertently defend active 
woodpecker nests from other aggressive secondary cavity nesters and nest 
predators.

Because of its capacity for aggressiveness, the Western Bluebird is able to 
usurp cavities from Black-backed and Hairy Woodpeckers quickly when nest 
sites are limited. Therefore, the key to helping threatened woodpeckers such 
as the Black-backed is to manage fire regimes within forests so that there is 
an ample supply of snags available to supply nesting cavities for the wood-
peckers, bluebirds, and the other species that depend on them for survival.
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