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Low Occupancy Rates of Artificial Nest Cavities by European Starlings
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ABSTRACT. European Starlings (Sturnus vulgaris) are known for their generalist ecological requirements and compete 
for available cavity nest sites with native species. Our purpose was to revisit recent findings with regard to starling 
selection of artificial nest structures. In previous studies involving starling use of wooden nest boxes in northern Ohio, 
starling occupancy across sites ranged from 67 to 100 percent; use by native species was minimal. In this study, we 
made available 25 wooden boxes and 25 PVC nest tubes for starling nesting, but we were forced to forego planned 
treatments because of low starling occupancy rates. We found a maximum occupancy rate of 40 percent for starlings, 
whereas Eastern Bluebirds (Sialia sialis) and Tree Swallows (Tachycineta bicolor) had a combined minimal occupancy 
rate of 52 percent. We speculate that an increase in availability of dead ash trees (Fraxinus spp.) due to damage by the 
emerald ash borer (Agrilus planipennis), as well as a potential increase in natural cavities due to an increasing Red-bellied 
Woodpecker (Melanerpes carolinus) population might explain our findings. With potentially fewer starlings selecting 
artificial structures native species might now exploit these artificial nest sites.
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INTRODUCTION
The European Starling (Sturnus vulgaris) has been 

considered a competitive threat to cavity-nesting birds 
in the United States, as well as a pest species and hazard 
to aviation safety (Feare 1984; Ingold 1994; Dolbeer et 
al. 2013). The success of the Starling is considered to be 
a consequence of its generalist ecological requirements 
(Kessell 1957) and its ability to live near and benefit 
from humans (Crick et al. 2002). Further, Starlings 
make use of a variety of nest sites (Kessell 1957; Feare 
1984). In studies conducted in northern Ohio from 
1988 through 2006 Starlings occupied 67 to 100 
percent of artificial nest boxes, whereas native species 
use was minimal (2.5 to 28.0 percent) (Dolbeer et 
al. 1988; Belant et al. 1998; Seamans et al. 2001; 
White and Blackwell 2003; Seamans and Helon 
2006). However, Tyson et al. (2011) found that when 
polyvinyl chloride (PVC) nest tubes (9.5-cm inside 
diameter x 27.5-cm long) were placed in the same area 
they were not used by starlings, but the reasons why 
remain unclear. Tyson et al. (2011) speculated that 
vertical depth of the PVC tubes might have been a 
limiting factor for starlings. However, the PVC tubes 
were used by Tree Swallows (Tachycineta bicolor) and 
Eastern Bluebirds (Sialia sialis). 

Our purpose was to revisit the findings by Tyson et 
al. (2011) in the context of quantifying the effects of 
cavity type (wooden nest box versus a PVC tube with 
>9.5-cm vertical depth) and a commercially marketed 
nesting deterrent in a factorial design. However, low 
occupancy rates of wooden nest boxes and larger PVC 
nest tubes by starlings forced us to forego treatments. 
Instead, we report our observations on nest occupancy 
by starlings and speculate as to potential reasons for 
these unanticipated nesting rates. 

METHODS
We conducted our study on the 2,200-ha National 

Aeronautic and Space Administration Plum Brook 
Station (PBS), Erie County, Ohio during spring/
summer 2013 (see Tyson et al. 2011 for study area 
description). In prior studies completed at PBS, nest 
boxes were attached to 50 to 100 utility poles (Dolbeer 
et al. 1988; Belant et al. 1998; Seamans et al. 2001; 
White and Blackwell 2003; Seamans and Helon 2006). 
For our intended experiment we attached 25 wooden 
nest boxes (28 x 13 x 17 cm; 5.1- cm diameter entrance) 
to utility poles 2.5 to 3.0 m above the ground and with 
an aluminum predator guard below the box; each box 
was at least 240 m from the nearest box. In addition, 
we attached 25 PVC nest tubes (15.0-cm diameter x 
28-cm long with 5.1-cm diameter entrance) in the same 
manner. Utility poles on PBS are in grass margins (20 
to 30-m wide) along roadways and bordering either 
wooded areas or agricultural fields. We installed 25 
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PVC nest tubes in March 2012, and these remained 
open, but not monitored until spring 2013. During 
March 2013 we checked all PVC nest tubes, removed 
remnant nest material and closed the entrance hole 
until 15 April 2013. The 25 wooden next boxes were 
installed in March 2013, but not opened until 15 
April 2013. Nest checks were then conducted twice 
per week from 18 April to 3 June 2013.

RESULTS
Twenty-three of 25 nest boxes and all 25 nest tubes 

were occupied. Starlings nested in 40 percent of boxes 
and 24 percent of tubes, whereas Eastern Bluebirds 
and Tree Swallows combined nested in 52 percent 
of boxes and 76 percent of tubes. Overall, starlings 
initiated nesting (29 April ± four days) before Eastern 
Bluebirds (6 May ± five days) and Tree Swallows (12 
May ± six days). Starlings completed 100 percent of 
clutches in both boxes and tubes. One bluebird nest 
in a box failed while Tree Swallows nests failed in three 
boxes and four tubes.

DISCUSSION
Despite a combined occupancy rate of 96 percent 

for all nest structures, starling use was notably lower, 
while native species use was higher than in previous 
PBS studies (Dolbeer et al. 1988; Belant et al. 1998; 
Seamans et al. 2001; White and Blackwell 2003; 
Seamans and Helon 2006). We note that the PVC 
nest tubes used in this study were approximately one 
year old, and the design and materials for the wooden 
next boxes were the same as for boxes used in the 
aforementioned studies. Further, as indicated above, 
the tubes were 1.6 times larger than those used by 
Tyson et al. (2011) and were used by starlings in this 
study. However, according to Kessel (1957) starlings 
tend to choose nest sites close to ones they used the 
previous year, and birds will monitor candidate cavity 
sites through late summer and fall. During our study, 
the wooden nest boxes were made available for a full 
nesting season only in 2013. Therefore, nest site age 
relative to previous use by starlings (Kessel 1957) might 
explain the lower occupancy. However, in a previous 
study, starlings occupied 84 percent of nest boxes 
placed in March and opened in April (Belant et al. 
1998). Thus, the difference in occupancy rates between 
starlings and native species for both cavity types begs 
the question as to availability of more desirable cavity 
sources or declines in population levels.

Koenig et al. (2013) found that Red-bellied 

Woodpecker (Melanerpes carolinus) populations 
increased in areas of Emerald Ash Borer (Agrilus 
planipennis) invasion. Both emerald ash borer, first 
discovered in Ohio in 2003 (ODNR 2015) and Red-
bellied Woodpeckers are present on PBS. In a study 
in Ohio, Ingold (1994) found that starlings usurped 
39 percent of Red-bellied Woodpecker cavities, 14 
percent of Northern Flicker (Colaptes auratus) cavities 
and 15 percent of Red-headed Woodpecker (Melanerpes 
erythrocephalus) cavities. However, at least 59 percent 
of the pairs of usurped birds excavated a second cavity 
or reclaimed an older cavity. Assuming that a similar 
pattern of increased cavity excavation is occurring 
in our area, there is likely an increasing number of 
natural cavities for starling use. Additionally, Ingold 
(1998) found that starlings preferred Northern Flicker 
excavated cavities even when Northern Flicker nest 
boxes were available. If this tendency of favoring natural 
cavities is accurate, even when nest boxes designed 
for starlings are present, the lower occupancy rates 
of nest boxes in our current work could be the result 
of increased woodpecker activity and thus increased 
availability of cavities. 

In addition, from 2001 to 2011 starling populations 
have exhibited a slight decline of 1.6 percent per year 
in the Lower Great Lakes and Saint Lawrence Plain 
area (Sauer et al. 2012). Still, we contend that these 
declines are not enough to reasonably consider artificial 
nest cavities as superfluous for starlings. In other 
words, it is reasonable to conclude that more desirable 
natural cavities are available. Further, the increase in 
use of artificial nest cavities by native species occurred 
despite slight declines within the Lower Great Lakes 
and Saint Lawrence Plains for both Tree Swallows 
(-2.8 percent) and bluebirds (-0.5 percent; Sauer et 
al. 2012). In addition, Rendell and Robertson (1990) 
found that Tree Swallows preferred nest boxes located 
away from the forest edge to avoid interactions with 
competitors for nest sites. Therefore, we suggest that 
the decline in starling use of artificial nest cavities 
has allowed native species to successfully exploit the 
artificial cavities for nesting. We suggest that future 
research efforts consider the question of natural cavity 
site availability by comparing cavity use by indigenous 
species and starlings in a block design comprising 
natural and artificial cavity sites.
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