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SHORT
COMMUNICATION

Short communication articles are short scientific entities often dealing with
methodological problems or with byproducts of larger research projects. The
style is the same as in original articles

Do breeding Ural owls Strix uralensis protect ground nests of
birds?: an experiment using dummy nests

Panu Halme, Matti Hakkila & Esa Koskela

Halme, P., Hakkila, M. & Koskela, E. 2004: Do breeding Ural owls Strix uralen-
sis protect ground nests of birds?: an experiment using dummy nests. - Wildl.
Biol. 10: 145-148.

Predatory birds were formerly suggested to have only negative effects on the
breeding success of other birds that breed in the vicinity of their nests. However,
the predator may also protect these breeding birds by chasing away other nest
predators whilst either defending its own nest or by eating other predators in
its territory. Ural owl Strix uralensis is known to be an aggressive nest defend-
er. Although its diet mainly consists of voles, it also preys upon bird species
(e.g. Corvidae) and even weasels Mustela nivalis, particularly when the vole
densities are low. We carried out adummy nest experiment on six Ural owl ter-
ritories in central Finland to study whether Ural owls affect the nest predation
rates of ground nesting birds. We found that although dummy nest predation
differed between Ural owl territories, in every territory the predation risk was
lowest in close proximity to Ural owl nests. The protecting effect of the preda-
tor continued for a distance of up to several hundred metres from its nest; a much
further distance than could be expected if the effect was due solely to the defence
of its own nest. Consequently, as suggested for other predatory birds, it may be
that breeding Ural owls influence the bird community both directly by predating
upon some species and/or indirectly by providing protection for other species.
However, natural evidence on breeding habitat selection and predation risk of
ground nesting birds should be obtained before detailed inferences on the
effects of Ural owl nests on bird community levels are made.
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Predators were formerly recognised as the most frequent
source of reproductive failure in birds (Ricklefs 1969).
However, there are an increasing number of studies
showing that reproductive success is increased for some
bird species when avian predators breed in their vicin-
ity (Wiklund 1982, Paine, Wootton & Boersma 1990,
Norrdahl, Suhonen, Hemminki & Korpiméki 1995,
Ueta 1994, Blanco & Telia 1997, Bogliani, Sergio & Ta-
vecchia 1999, Ménkkonen, Tornberg & Vaisanen 2000,
Ueta 2001). These studies suggest that breeding predators
exclude other predators from the area either by aggres-
sive nest defence or by exploiting them as food sources.
However, as far as we know it, there are no examples
where top predators could protect other species in their
territories using both mechanisms at the same time.

Our study species, the Ural owl Strix uralensis, is an
aggressive nest defender (Saurola 1989), and it also pre-
dates many nest predator species such as red squirrels
Sciurus vulgaris, weasels Mustela nivalis and even
stoats Mustela erminea (Korpimaki & Sulkava 1987,
Jaderholm 1987). In good microtine years the diet of the
Ural owl consists mainly of Microtus-voles, but when
the abundance of their preferred prey decreases, they hunt
alternative prey to a greater extent (Korpimaki & Sul-
kava 1987).

The aim of our study was to examine whether breed-
ing Ural owls have a protective effect on ground nest-
ing birds in their territories. We tested this hypothesis
using dummy nests placed at different distances from
the nests of six pairs of Ural owls.

Material and methods

We carried out the study during May-June 2001 at Kon-
nevesi, central Finland, on six Ural owl territories. No
good estimates are available on vole densities in the study
area, but evaluated on the basis of the number of breed-
ing owls, the amount of voles was rather high. We
made the dummy nests of a plywood plate (40x40 cm)
covered with lubrication grease and sand which allowed
us to see the pugs of the nest predators. Unfortunately,
exceptionally heavy rains during the first days of our
study destroyed most of the pugs left on the plates by
the nest predators. But, on the basis the remaining
pugs, we can say that at least red squirrels, great-spot-
ted woodpeckers Dendrocopos majorand raccoon dogs
Nyctereutes procyonoides or red foxes Vulpes vulpes
were involved in predation of the dummy nests. A
handful of bedding used by domestic hens Gallus do-
mesticus was placed in the middle of each plate to
mimic a real bird nest and its odour. We also left one
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brown egg from a domestic hen on the bedding. The
same method, though without the bedding, has been used
earlier, for example by Andrén (1992).

On a line transect at each Ural owl territory, we
placed 10 dummy nests with the first one placed under-
neath the nest box of the owl. The inter-nest distance
was 100 m so that the tenth nest was 900 m from the
Ural owl nest box. We found no published data on the
size of Ural owl’s summer time hunting areas, but ac-
cording to P. Saurola (unpubl. data), it may cover up to
3,000 metres from the nest box for male Ural owls. The
female, however, stays closer to the nest guarding the
nestlings. In a study performed in central Norway on
tawny owl Strix aluco, the mean distance the female
moved from the nest after fledging was 360 metres
(Sunde, Overskaug, Bolstad & @ien 2001).

The dummy nests were placed in forested habitats in
which Ural owls commonly hunt. The nest transects were
directed in such a way that there was no significant cor-
relation between the distance of dummy nest from the
Ural owl nest and the nearest forest edge (Pearson: r =
-0.153, P =0.242, N = 60; similar for each owl territory,
all P > 0.1). The nests were placed under old Norway
spruces Picea abies to prevent exposure to direct sun-
light or heavy rain. At the time when the dummy nests
were placed in the territories, the owl nestlings were
about three weeks old, so they were expected to fledge
within two to three weeks. During this period in cen-
tral Finland, most bird nests are in the hatching phase
or have small nestlings.

We checked the dummy nests twice: first, after four
to six days and then 13-18 days after establishment of
the nest. At the time of the second check, the owl
nestlings had already fledged in five of the six nest
boxes. A nest was considered preyed upon if the domes-
tic hen egg was missing or broken.

Results

At the first check, all of the dummy nests placed under-
neath the nest of the Ural owl were untouched, and 8.3%
of all nests within a distance of 100 m from the Ural owl
nest were predated. The average percentage of predat-
ed dummy nests situated within 200-400 m from the
ow|’s nest was 38.9%, and for those placed within 500-0
m it was 76.7%. At the second check, the average
percentages were 58.3, 77.8 and 100%, respectively.
We analysed the factors that affect dummy nest pre-
dation (egg untouched or missing/broken) using logis-
tic regression models with distance to the owl nest (dis-
tance), nearest distance to the forest edge (edge), owl ter-



Table 1. Logistic regression models used to study the predation of
dummy nests (egg untouched or missing/broken) in relation to dis-
tance from the owl nest (Distance), distance from forest edge (Edge)
and owl territory (added as categorical covariate) on six Ural owl ter-
ritories during May-June 2001.

ritory (territory, added as categorical covariate) and the
interactions between distance and territory and edge and
territory as explanatory variables. The models were
hierarchically simplified as far as possible by removal
of the non-significant effects one by one, starting with
the two-way interactions. Owl territory, however, was
maintained in all models.

For the first check, the logistic regression model was
significant and showed that predation rates on dummy
nests differed significantly between owl territories and
increased significantly with the distance from the owl
nest (Table 1, Fig. 1). At the second check, the effects
of distance and territory were still significant, but the
distance to the edge also affected nest predation, so that
the probability of predation became higher the closer to
the forest edge the dummy nest was situated (see Table
1.

After the overall analyses, we aimed at examining

Figure 1 Probability of dummy nest predation in relation to distance
from Ural owl nests (N = 6). The thick line indicates that two territo-
ries had overlapping values.
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whether the increased nest survival in close proximity
of Ural owl nests was either due to their aggressive nest
defence or direct exploitation of nest predators as food
sources. For this purpose, we re-analysed the data in-
cluding only the dummy nests that were at least 200 m
from the Ural owl’s nest box. At the first check, the mod-
el (G =20.83, df = 6, P = 0.002) was significant, and
the predation rates on the dummy nests increased sig-
nificantly with the distance from the owl nest (Distance:
G =5.48,df=1,P =0.019; Owl territory: G = 16.92,
df=15, P =0.005). At the second check (G = 13.77, df =
6, P = 0.032), distance still affected dummy nest ur-
vival&Distance: G = 7.29, df= 1, P = 0.007; Owl ter-
ritory: G = 7.576, df =5, P = 0.181).

Discussion

According to our results, the Ural owl has a strong
protecting effect on dummy nests in the centre of its ter-
ritory. In all ofthe six Ural owl territories, predation of
dummy nests increased with increasing distance from the
owl nest. Earlier studies have suggested that the breed-
ing predators exclude other predators from the proximity
of their nests either by aggressive nest defence or by
exploiting them as food sources. In our study, the pro-
tecting effect of the Ural owl was evident even when
we repeated the analyses by including only the dummy
nests situated at least 200 m from the owl’s nest. This
indicates that the decrease in nest predation risk with
decreasing distance from the Ural owl nests is not like-
ly to be solely due to nest defence behaviour.

It has been found in several studies (Andrén 1992,
Monkkonen et al. 2000, see also reviews in Soderstrom,
Part & Ryden 1998 and Sdderstrom 1999) that the nest
predation rate is higher near the forest edge than in the
middle of the forest. In our study, the dummy nest
transects were orientated so that the possible edge
effects could be controlled for rather than specifically
studied. However, distance to the forest edge was added
into the models when we studied whether dummy nest
predation depends on the nest’s position in relation to
the owl territory. At the second check, about two weeks
after the establishment of the line transects, the edge had
a significant effect on the predicted direction, and also
the effect of distance to the owl nest was significant. In
between the first and the second check, the chicks had
left five of the six Ural owl nests. As the Ural owls’
defence areas possibly change as chicks fly away from
the nest box, this might give nest predators more pos-
sibilities to enter the former owl territory and use the for-
est edges as hunting areas.



Experiments that use dummy nests do not always lead
to accurate rates of natural nest predation (see e.g.
Willebrand & Marcstrom 1988). However, the dummy
nests can give evidence of relative measures of nest pre-
dation in relation to the type of the landscape or loca-
tion of the nest, as shown in our study. In most studies
where dummy nests have been used, the effect of odour
has been ignored (Mdénkkdnen et al. 2000, Andrén 1992,
Norrdahl et al. 1995). This may have led to an over-
estimation ofthe effect of birds in nest predation in rela-
tion to other predators (Andrén 1992, Soderstrom et al.
1998). In our study, we used excrement and feathers as
bedding in the dummy nests to mimic the smell of nat-
ural bird nests, in order to obtain more reliable estimates
of natural predation rates.

Our results are more applicable to open-nesting than
to hole-nesting birds, and further research should be car-
ried out to ascertain whether the phenomenon could be
valid in hole-nesting birds. Bird species that are in
some way capable of protecting their nestlings from owl
attacks could benefit from nesting in the vicinity of
Ural owl nests. It could also be beneficial for nidifugous
species, if females lead their chicks further away from
owl nests within the first few days after hatching. For
instance, curlews Numenius arquata have been found to
nest closer to kestrel Falco tinnunculus nests than should
be expected from random distribution (Norrdahl et al.
1995). Differences in the nest predator fauna in relation
to the distance from Ural owl nests, which we also
aimed at studying, would be an important area to inves-
tigate further. Moreover, breeding habitat selection of
ground and hole-nesting birds, as well as nest predator
densities, should be studied before detailed inferences
on the effects of owl nests on bird community levels are
made.

Acknowledgements - we want to thank Heikki Helle for help-
ing us locating the nests of the Ural owls. We are also grate-
ful to Helen Cooper for kindly having checked the English in
this article and to Suzanne Mills, Jari Haimi, Heli Siitari, Jukka
Suhonen, Tero Toivanen, Katja Tynkkynen and Kalevi Viipale
for their valuable comments all way though this work. Finally,
we thank the numerous people for their valuable assistance
in the fieldwork.

References

Andrén, H. 1992: Corvid density and nest predation in rela-
tion to forest fragmentation: a landscape perspective. - Ecol-
ogy 73: 794-804.

Downloaded From: https://bioone.org/journals/Wildlife-Biology on 20 Apr 2024
Terms of Use: https://bioone.org/terms-of-use

Blanco, G. & Telia, J.L. 1997: Protective association and breed-
ing advantages of choughs nesting in lesser kestrel colonies.
- Animal Behaviour 54: 335-342.

Bogliani, G., Sergio, F. & Tavecchia, G. 1999: Wood pigeon
nesting in association with hobby falcons: advantages and
choice rules. - Animal Behaviour 57: 125-131.

Bosque, C. & Bosque, M.T. 1995: Nest predation as a selec-
tive factor in the evolution of developmental rates in altri-
cial birds. - American Naturalist 145: 234-260.

Jaderholm, K. 1987: Diets of the Tengmalm’s Owl Aegolius
funereus and the Ural Owl Strix uralensis in Central Finland.
- Ornis Fennica 64: 149-153.

Korpiméki, E. & Sulkava, S. 1987: Diet and breeding per-
formance of Ural Owls Strix uralensis under fluctuating food
conditions. - Ornis Fennica 64: 57-66.

Monkkoénen, M., Tornberg, R. & Vaisénen, P. 2000:
Kanahaukka voi véhentaa lintujen pesiin kohdistuvaa saali-
stusta suomalaisissa metsdmaisemissa. (In Finnish with
an English summary: Goshawks may reduce predation rates
on birds’ nests.). - Suomen Riista 46: 27-36.

Norrdahl, K., Suhonen, J., Hemminki, O. & Korpimaki, E.
1995: Predator presence may benefit: kestrels protect
curlew nests against nest predators. - Oecologia 101: 105-@

Paine, R.T., Wootton, J.T. & Boersma, P.D. 1990: Direct and
indirect effects of peregrine falcon predation on seabird abun-
dance. - Auk 107: 1-9.

Ricklefs, R.E. 1969: An analysis of nesting mortality in birds.
- Smithsonian Contributions in Zoology 9: 1-48.

Saurola, P. 1989: Ural Owl. - In: Newton, I. (Ed.); Lifetime
reproduction in birds. - Academic Press, London, pp. 327-8

Sunde, P., Overskaug, K., Bolstad, J.P. & @ien, 1.J. 2001: Living
at the limit: ecology and behaviour of Tawny Owls Strix
aluco in a northern edge population in central Norway. -
Ardea 89: 495-508.

Soderstrom, B. 1999: Artificial nest predation rates in tropi-
cal and temperate forests: a review of the effects of edge
and nest site. - Ecography 22: 455-463.

Soderstrom, B., Pért, T. & Ryden, J. 1998: Different preda-
tor faunas and nest predation risk on ground and shrub nests
at forest ecotones: an experiment and a review. - Oecologia
117: 108-118.

Ueta, M. 1994: Azure-winged magpies, Cyanopica cyana, far-
asitizeest defence provided by Japanese lesser sparrow-f

Accipiter gularis. - Animal Behaviour 48: 871-874.

Ueta, M. 2001: Azure-winged magpies avoid nest predation

by breeding synchronously with Japanese lesser sparrow-t
- Animal Behaviour 61: 1007-1012.

Wiklund, C.G. 1982: Fieldfare (Turdus pilaris) breeding suc-
cess in relation to colony size, nest position and association
with merlins (Falco columbarius). - Behavioural Ecology
and Sociobiology 11: 165-172.

Willebrand, T. & Marcstrom, V. 1988: On the danger of
using dummy nests to study predation. - Auk 105: 378-379.



