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ABSTRACT

The major aim of this study was to examine the influence of the European Pine Marten (Martes martes) predation 
on the heights of nests of Blue Tits (Cyanistes caeruleus) and Great Tits (Parus major) in nestboxes of different 
security levels. To this end we performed a comparison of nest heights before and after introducing an anti-predator 
device to two size-types of wooden nestboxes set up in a deciduous forest. Blue Tit and Great Tit nest sizes were 
influenced by the application of plastic entrance tubes as anti-predator devices that elongated a distance between 
the entrance and the interior of the nestbox. Nests were taller in nestboxes equipped with anti-predator devices 
regardless of nestbox size. Nests located in smaller nestboxes were destroyed by Martens more frequently than 
nests built in bigger nest boxes. Most nest functions in cavity-nesting birds, such as filling the excessive cavity 
space, maintenance of proper humidity, thermal, light and sanitary conditions for eggs and nestlings, improve with 
nest sizes. Because, in contrast, the risk of nest predation by martens increases with nest size (height within the 
nestbox), the nest predation constitute a major factor that constrains cavity-nesting birds in constructing tall nests.

Keywords: Pine Marten, nest predation, hole-nesting birds, Blue Tit, Great Tit, nest size, nestboxes
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1. INTRODUCTION

Nesting in tree cavities evolved and was lost repeatedly 
in different groups of passerines, resulting in specific 
patterns between and within avian families (Collias and 
Collias, 1984; Collias, 1997). In Paridae, nesting is almost 
exclusively restricted to holes in trees (Harrap and Quinn, 
1996). Cavities in trees are enormously variable in size, 
form, entrance diameter, tree species, wood quality 
and origin, especially under primeval conditions where 
tit adaptations for nesting were selected for during the 
evolutionary history (Wesołowski, 1989; Czeszczewik and 
Walankiewicz, 2003). Nests of secondary cavity nesters 
are relatively simple in structure in comparison with open 
nests and domed nests in trees and bushes (Collias and 
Collias, 1984; Hansell, 2000). Their principal structural 
function is probably just the filling of the spare space in 
natural cavities in order to get an optimal distance of the 
nest cup from the hole entrance (Perrins, 1979; Gosler, 
1993; Alabrudzińska et al., 2003; Stanback et al., 2013). 

The foundation of tit nests is composed of moss or moss 
mixed with other materials like dry grass, twigs, leaves, 
etc. The quantity of these materials is highly variable, 
which determines considerable variation in the sizes of 
whole nests. The nest cup is lined with hair, wool, feathers, 
fine grass stems and other plant fragments, which can 
be seasonally adjusted (Mainwaring and Hartley, 2008; 
Britt and Deeming, 2011; Deeming et al., 2012). Factors 
influencing size of the nest are heterogeneous and nest 
properties are a result of benefits, costs, and constraints 
of different factors (e.g. Heeb et. al., 1996, 2000; Soler et 
al., 2007; Moreno et al., 2008; Mainwaring and Hartley, 
2009; Deeming et al., 2012; Stanback et al., 2013). 

Birds nesting in tree cavities (this also applies to 
artificial cavities like nestboxes) generally meet three 
main problems: nest-soaking, predation and darkness. 
One of the main roles for nests is the protection of eggs 
and nestlings from moisture as it is usually wet inside tree 
cavities (Wesołowski et al., 2002). Large nests may also 
be a store of different wastes produced during the nestling 
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stage, e.g. remains of food, fragments of epidermis, non-
hatched eggs, etc. (Bańbura et al., 2001; Alabrudzińska 
et al., 2003). On the other hand, to build big nest birds 
have to spend more energy and time. Large nests may 
also contain more arthropod parasites, which can impose 
costs on adults and nestlings (Heeb et al., 2000). Another 
important factor is poor light conditions prevailing 
especially in deep cavities. Thus, low luminance may be a 
factor favouring taller nests since a nest cup placed higher 
obtains more light (Wesołowski and Maziarz, 2012). 

One of the most important factors influencing nest size 
and still relatively poorly understood is nest-predation 
(Christman and Dhondt, 1997; Wesołowski, 2002; 
Wesołowski and Rowiński, 2012). In general, there is 
ample evidence that birds are able to flexibly modify 
their behaviour and ecology in response to perceived 
predation and the expected risk of predation (Lima, 2009). 
In woodland habitats, broods of species that build their 
nests in cavities are considered as safer than broods of 
open-nesters that build nests in tree canopy, but they still 
cope with some predators capable of robbing the nests (Li 
and Martin, 1991; Martin and Li, 1992). Breeding success 
of cavity nesting birds can be strongly influenced by 
nest placement and hole attributes and may also depend 
on techniques that a particular predator uses (Nilsson, 
1984; Walankiewicz, 1991; Christman and Dhont, 1997; 
Wesołowski, 2002; Czeszczewik et al., 2008). Similarly, 
nest box design can affect brood safety (Skwarska et al., 
2009; Lambrechts et al., 2010). Most frequent predators 
of tit nests in temperate forests are Martens (Martes spp.), 
Weasels (Mustela nivalis) and Great Spotted Woodpeckers 
(Dendrocopos major) (Perrins, 1979). 

Different predators prey upon the nest contents 
in different ways, thus generating different selection 
pressures. It seems that martens are able to influence 
the size of the nest, because of a characteristic way of 
foraging. They are too big to enter the nest box, but 
instead of this they try to reach inside nest boxes with 
their paws, thus plundering the nests and occasionally 
grabbing the parents (unpublished data). Weasels, in turn, 
climb the trees, enter nest boxes and destroy clutch or 
kill the nestlings (Dunn, 1977; McCleery et al., 1996). 
Woodpeckers are simply capable of making an opening 
in a nest box wall and picking up nestlings (Skwarska 
et al., 2009). Occasionally, several rodent species (e.g. 
Yellow-necked Mouse (Apodemus flavicollis), Forest 
Dormouse (Dryomys nitedula), Fat Dormouse (Myoxus 
glis) may destroy broods, mostly by making their own 
nests or roosting places in tree cavities or nest boxes 
(Wesołowski 2002; Czeszczewik et al., 2008). Therefore, 
nest predation can be potentially a very strong factor 
affecting nest characteristics and, as a consequence, 
reproductive success. 

The main predator in our study area in Poland was the 
European Pine Marten (Martes martes)(unpublished data). 
Pine Martens inhabit forest habitats of various kinds and 
show great ecological and behavioural plasticity (Mergey 

et al., 2012). Because the reach of the paw of the marten 
is limited by its length and flexibility, this predator can 
only rob nests placed in a short range of distance between 
the nestbox (cavity) entrance and the nest cup. Therefore, 
the height of the nest within the nest cavity (as a linear 
measure of nest size) may be an important predictor of a 
risk of brood losing as a result of Pine Marten predation. 
It seems likely, that tits are able to adjust nest size to the 
predation risk. This study tested if the use of an efficient 
anti-predator device that elongated distance to the cavity 
opening influenced nest sizes of Blue Tits (Cyanistes 
caeruleus) and Great Tits (Parus major).

2. METHODS

The study was carried out during the breeding seasons 
2004–2007 in the Łagiewniki Forest (51º50’N; 19º29’E) 
as part of a long-term study on the breeding biology of 
secondary cavity nesters near Łódz in central Poland. 
The study area was located in a 115 hectare (ha) stand 
of mature, deciduous forest placed in a larger area of ca 
1200 ha broadleaved woodland. The predominant tree 
species in the study site were the oaks Quercus robur and 
Quercus petraea (see Marciniak et al., 2007 for details).

In 2004, wooden nestboxes of two different sizes were 
present in the study site – 75 “small” and 171 “big” ones (see 
Table 1 for dimensions of nestboxes). The diameter of the 
entrance hole was 30 mm in both nestbox types. Because 
of a high rate of Pine Marten predation in 2004, before 
the onset of the 2005 nesting season all “small” nestboxes 
and 126 “big” ones (about 75% of all) were equipped with 
anti-predator devices. We constructed these devices from 
PVC tubes, 8 cm long and 34 mm in diameter. The tubes 
were screwed onto the nestbox front wall to encompass 
the entrance hole and, as a result, the distance between 
the entrance and the interior of the nestbox was markedly 
elongated (Figure 1). The main goal of using the tubes 
was to protect tit broods against a strong pressure of Pine 
Martens and, consequently, to avoid the ecological trap 
effect (Klein et al., 2007; Mänd et al., 2005; Rodriguez 
et al., 2011). Therefore we decided not to leave a control 
group of “small” nest boxes unsecured and to protect a 
majority of “big” ones. The most important part of this 

Table 1 Internal dimensions of two nestbox size types used

Nestbox 
type

Depth 
(cm)

Width 
(cm)

Floor-entrance 
distance 

(cm)

Overall height
(cm)

Small 11 9 11 20
Big 13 11 16 24

Depth = a distance between the front and back walls of  a 
nestbox; width = a distance between side walls; floor-entrance 
distance = a distance between the nestbox floor and the lower 
edge of entrance hole; overall height = a distance between the 
nestbox floor and ceiling (in the middle of the side wall).
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study focused on effects of anti-predator devices on nest 
sizes one year after applying tubes, but we also analysed 
“big” nestboxes with and without tubes in 2006–2007 to 
test for potential year effects independent of the applied 
anti-predator devices.

During the breeding season nestboxes were inspected 
at least once a week in order to record all nesting attempts. 
We took into consideration first, complete broods (defined 
as non-increasing, incubated clutches). We measured the 
nest height as a distance from the nest base to the top 
rim of the nest cup with a ruler to the nearest 0.5 cm. 
Nests were measured just after clutch completion, when 
they were fresh and not yet compacted by the intensive 
use during the next stages of breeding. Only nests with 
detectable traces of Pine Marten predation were regarded 
as depredated and included into analyses. The most 
important diagnostic clues of Pine Martin predation were: 
claw marks, shell fragments, remnants of killed nestlings 
and, sometimes, adults, cut or partially chewed feathers 
on the top of the nestbox or in its neighbourhood and 
the nest material rumpled and dragged out through the 
entrance hole (Nowakowski and Boratyński, 2001).

General linear model tests were used to analyse 
the data, with natural logarithm transformation being 
applied when necessary to improve properties of variable 
distributions. The Kolmogorov–Smirnov tests were used 
to compare distributions and chi-square tests or Fisher 

exact tests (for small samples) were applied to test for 
independence in contingency tables. Levene’s test was 
used to test differences between variances for Blue Tits 
nests and Cochran–Cox test was used to compare the two 
nest classes. Student’s t-test was used to compare nest 
sizes for Great Tits in nestboxes with tubes and without 
tubes. All statistical calculations were performed using 
STATISTICA 10 (StatSoft, Inc 2011). 

3. RESULTS 

In 2004, we recorded a very high rate of nest predation on 
tits nesting in nestboxes; most (i.e. 35/44) nest losses were 
due to predation by European Pine Martens (Table 2), 
whereas three nests were depredated by a non-identified 
predator and six nests were deserted for an unknown 
reason. The numbers of depredated and non-depredated 
nests differed between the “small” and “big” nestbox 
types (Table 2). Nests located in “small” nestboxes were 
depredated more often than those in “big” nestboxes for 
both Blue Tits and Great Tits (χ2

1
 = 3.96, P = 0.047 and 

Fisher exact-test P = 0.003, respectively). Differences in 
predation rates between the tit species were not significant 
in either “small” nestboxes or “big” nestboxes (χ2

1
 = 0.8, 

P = 0.37 and χ2
1

 = 1.03 and P = 0.31, respectively). 
In general, when the data for both species were pooled, 
it was found that nests were depredated according to a 
specific pattern with respect to their size and nestbox 
type. In “small” nestboxes, nests of all height classes 
were destroyed by martens; therefore no difference in 
the distribution of heights between depredated and non-
depredated nests was found (Kolmogorov–Smirnov test: P 
> 0.1, n1 = 22, n2 = 21). By contrast, in “big” nestboxes, 
only nests taller than 6 cm were destroyed, with 7–8 cm 
high nests being depredated most frequently. As a result, 
the distributions of depredated and surviving nests built in 
“big” nestboxes were significantly different (Kolmogorov-
Smirnov test: P < 0.01, n1 = 13, n2 = 54). In 2005, when 
most nestboxes were equipped with the entrance anti-
predator pipes and 45 were left without any anti-predator 
device, no case of nest predation by martens was recorded 
for any type of nestbox. No cases of nest predation were 
detected in 2006 or 2007 either. 

Figure 1 A nestbox equipped with an anti-predator PVC tube.

Table 2 The number of nests depredated by European Pine 

Martens within two nestbox size types for Blue Tits and Great 

Tits in 2004

Nestbox 
type

Species Depredated Non-
depredated

Total % 
depredated

Small
Blue Tit 14 16 30 46.7
Great Tit 8 5 13 61.5

Big
Blue Tit 9 29 38 23.7
Great Tit 4 25 29 13,8
Total 35 75 110
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After the application of anti-predator pipes in 2005, we 
did not record any difference in occupation rate between 
nestboxes with pipes and those without pipes. Both tit 
species nested in “small” nestboxes after application of 
the tubes, which was also true of “big” nestboxes with and 
without tubes. We found no significant difference in the 
occupation rate between “big” boxes with and without 
anti-predator tubes in 2005 (χ2

1= 3.02, P=0.08 for Great 
Tit and χ2

1= 3.0, P=0.08 for Blue Tit). 
On average Blue Tits built significantly taller nests than 

Great Tits in both nestbox size types (Tables 3 and 4). Mean 
nest sizes of Blue Tits in 2004 (no anti-predation tubes) and 
2005 (anti-predation tubes applied) depended on nestbox 
type and presence of anti-predator tube (Table 3). On 
average Blue Tit and Great Tit nests in “small” nestboxes 
in 2004 (without tubes) were significantly shorter than in 
“big” nestboxes (Tables 3 and 4). 

Blue Tit nest sizes differed significantly between 2004 
and 2005 in both nestbox types, with taller nests being 
constructed after the application of the anti-predator 
devices in 2005. In “big” nestboxes, nests were on average 
1.1 cm (14%) taller, whereas in “small” ones the difference 

was 1.9 cm (32%) (Tables 3 and 5, Figure 2). A very similar 
pattern was found for Great Tits. Nests in “big” nestboxes 
were on average 32% taller in 2005, while nests in “small” 
nestboxes were on average 42% taller, which in both types 
resulted from 2 cm differences (Tables 3 and 5, Figure 3).

We also examined distributions of nest sizes in “big” 
nestboxes equipped with entrance tubes and those with 
no tubes in 2005. The nests of Blue Tits constructed in 
these categories of nestboxes differed in their height 
variance (Levene’s test: P = 0.046), with higher variance 
in nestboxes without tubes than in those with tubes and 
with a non-significant tendency of nests constructed in the 
latter to be on average taller (Cochran–Cox t test: t31.05 = 
1.1, P = 0.28; Figure 4). In Great Tits, nests constructed 
in nestboxes with tubes were on average ~3 cm (54%) 
higher than those constructed in nestboxes without tubes 
(Student’s t-test: t22 = 4.87, P = 0.00007, Figure 4).

Some “big” nestboxes were left without anti-predator 
devices, so it was also possible to examine distributions 
of nest sizes in “big” nestboxes equipped with entrance 
tubes and those with no tubes in 2006 and 2007 in 
comparison with 2005 to check for a confounding year 

Table 3 Blue Tit and Great Tit nest heights within two nestbox size types, with and without anti-predator devices (tubes), in 2004 – 

2005. Sample sizes are given in parentheses.

Nestbox type Small nestboxes Big nestboxes
Year 2004 2005 2004 2005 2006 2007
Anti-predator 
treatment

No tubes Tubes No tubes Tubes No tubes Tubes No tubes Tubes No tubes

Mean ± SE nest 
heights (cm) 
Great Tit 

4.7 ± 0.4
(13)

6.7 ± 0.8
(3)

6.3 ± 0.3
(29)

8.3 ± 0.4
(13)

5.4 ± 0.5
(11)

6.2 ± 0.5
(3)

6.1 ± 0.3
(8)

7.4 ± 0.3
(13)

6.0 ± 0.3
(13)

Mean ± SE nest 
heights (cm) 
Blue Tit

5.9 ± 0.3
(30)

7.8 ± 0.4
(24)

7.8 ± 0.3
(38)

8.9 ± 0.4
(45)

8.4 ± 1.0
(7)

9.7 ± 0.7
(10)

7.5 ± 1.3
(3)

8.8 ± 0.3
(20)

7.1 ± 0.6
(6)

Table 4 Results of a two-way ANOVA for nest height in 2004 

in nestboxes without anti-predator devices (tubes). Effects of 

species (Blue Tit versus Great Tit), nestbox size type (small 

versus big) and their interaction are given

Effect F (1,105) P

Species 21.83 <0.00001
Nestbox type 35.61 <0.00001
Species nestbox type 0.353 0.55

Table 5 Results of two-way ANOVAs for nest height in two tit 

species pooled. Effects of year (2004 – no anti-predator tubes 

versus 2005 – anti-predator tubes applied) , nestbox size type 

(small versus big) and their interaction are given.

Effect/species
Blue Tit Great Tit

F(1,133) p F(1,54) p

Year (experiment) 18.627 0.00003 13.59 0.0005
Nestbox type 19.989 0.00002 8.89 0.004
Year nestbox type 3.965 0.0485 0.001 0.97
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Figure 2 Comparison of Blue Tit nest heights (±SE) within two 
nestbox size types before (2004) and after (2005) the application 
of anti-predator devices (tubes). In 2005, only nestboxes with 
tubes were included.
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effect. Nests of Blue Tits in these categories of nestboxes 
differed significantly, with nests built in the nestboxes with 
tubes being taller than those built in nestboxes without 
tubes, while neither the year effect nor the nestbox–year 
interaction was significant (Table 6). A similar effect of 
nestboxes equipped with anti-predator entrance tubes 
was found in Great Tits, but in this case the nestbox–
year interaction was also significant, probably because of 
small sample size in 2006, while the year effect was non-
significant (Table 6). 

4. DISCUSSION

Amongst many special functions of nests placed in 
nestboxes as well as tree cavities the most important are 

to fill cavity space, to provide protection from soaking 
and to ensure appropriate microclimate, hygienic 
state and thermal insulation for the eggs and nestlings 
(Mertens, 1977; Collias and Collias, 1984; Hansell, 2000; 
Wesołowski et al., 2002; Deeming, 2011; Deeming et al., 
2012). The structure and size of the nest must be adequate 
for eggs and nestlings at all developmental stages. Other 
things being equal, the performance of nests with respect to 
the functions is directly proportional to their sizes (heights) 
(Mertens, 1977; Bańbura et al., 2001; Alabrudzińska et 
al., 2003). In our study, Blue Tits produced significantly 
taller nests than Great Tits regardless of nestbox size. Even 
if it seems to be a species-specific tendency, the overlap in 
nest size distributions is rather wide.

Previous studies have shown that different tit species 
prefer larger and taller nestboxes where, apart from 
protection against predation, sufficient space for larger 
nests with better thermal insulation is assured (Löhrl, 1986; 
van Balen, 1984; Summers and Taylor, 1996; Browne, 
2006). In some studies, a positive correlation between 
clutch size and bottom area of the nest cavity was found, 
which is presumably caused by necessity of avoiding 
hyperthermia and crowding of the young (Slagsvold, 
1989). In our study, Great Tits occupied more frequently 
“big” nestboxes than “small” ones (dimensions in Table 
1), while an opposite pattern was found for Blue Tits. At 
least partially it was an effect of competition between tit 
species, which might force Blue Tits to choose smaller 
nesting cavities, more exposed to predation (Dhondt, 
2012). However, nest site preferences are complex in tits 
and the latest studies demonstrated that social information 
transferred horizontally between individuals is also a 
significant factor (Loukola et al., 2012; Slagsvold et al., 
2013). We found that both species built taller nests in taller 
nestboxes. Similar effects of nestbox sizes on the Great 
Tit nest height were reported by Mazgajski and Rykowska 
(2008) who showed that nests were significantly taller in 
taller nestboxes.

It is possible, that the anti-predatory tubes themselves 
could alter nesting behaviour of tits. However, we did 
not find any significant impact of tubes on nestbox type 
preference for either species studied. Beginning from 
2005 the tits have been occupying nestboxes with tubes 
and those without tubes almost equally frequently. It is 
clear from our study that the use of tubes that elongated 
the distance between the nest cup and the exit hole caused 
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Figure 4 Comparison of Blue Tit  (broken line) nest heights 
(±SE) and Great Tit (solid line) between big nestboxes with anti-
predator tubes and without tubes in 2005.

Figure 3 Comparison of Great Tit nest heights (±SE) within two 
nestbox size types before (2004) and after (2005) the application 
of anti-predator devices (tubes). In 2005, only nestboxes with 
tubes were included.

Table 6 Results of two-way ANOVAs for Blue Tit and Great Tit 

nest heights in “big” nestboxes in 2005–2007. Effects of years, 

anti-predator tubes (no tubes versus tubes applied), and their 

interaction are given

Effect/
species

Blue Tit Great Tit
F (2 or 1, 85) P F (2 or 1, 55) P

Year 0.57 0.56 1.07 0.35
Tubes 5.01 0.028 14.94 0.00029
Year tubes 0.59 0.55 4.34 0.018
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an increase in nest height, this effect being presumably 
connected with a reduction in the risk of nest predation 
by Pine Martens. In 2003, one year after the study 
area was established, only few broods were destroyed, 
probably by martens, but the breeding success of both tit 
species was very high (unpublished data). In 2004, nearly 
32% of all broods of both species were depredated by 
martens, but the rate of predation was much higher in 
“small” nestboxes than in “big” ones. Wesołowski (2002) 
demonstrated for Marsh Tits (Poecile palustris) breeding in 
natural holes how important are anti-predator adaptations 
which evolved under the pressure of a whole assemblage 
of nest predators. One of the adaptations of Marsh Tits 
was nesting further from the entrance which is enabled by 
a high variation of natural hole sizes (Wesołowski, 2002). 
In our nestboxes, and in nestboxes in general, this is not 
possible since their sizes and entrance hole diameter are 
fixed. To avoid the most frequent predators that try to reach 
the nest with their paws it is only possible to increase the 
distance between the entrance and nest cup, so-called 
“danger distance” (Wesołowski, 2002), by constructing a 
shorter nest. In 2005, only a fraction of “big” nestboxes 
was left unsecured and, as a consequence, Great Tit 
nests in these nestboxes were significantly lower than in 
secured ones. Such an effect was non-significant for Blue 
Tits, probably due to insufficient sample size for nests in 
unsecured nestboxes. Combined data from three years 
when the anti-predator tubes were applied show that the 
tube effect on nest height still persisted for both species, 
which excludes a possibility that the difference in nest 
heights results from year-to-year variation. 

Our findings on the likely role of Pine Marten 
predation as a factor influencing nest height in nestboxes 
of different security levels are supported by the fact that 
other predators destroyed only isolated, single nests in 
our study system. The main other predator was the Great 
Spotted Woodpecker (Dendrocopos major), but the 
intensity of its predation pressure was weak and occurred 
after 2005; moreover, the way in which woodpeckers 
attack nestboxes is not related to nest size, but rather to 
the nestbox design (Skwarska et al., 2009). Woodpecker 
predation may be very intensive and in some studies it 
was responsible for one third of all nest losses (Nilsson, 
1984). 

It should be stressed that female tits have to adjust nest 
size in nestboxes to opposing pressures: avoiding nest 
predation by constructing shorter nests, on the one hand, 
and maintaining a proper level of comfort, humidity, 
sanitary and thermal conditions for eggs and nestlings, 
which improve in taller nests, on the other hand. The 
trade-off between security of the brood and other 
functions of the nest is crucial, but still other factors can 
also influence the nest size of cavity nesters. It has been 
shown that temperatures experienced by the birds before 
clutch initiation may affect nest mass, nest composition 
and its insulation properties in Blue and Great Tits (or 
Blue Tits only) (Britt and Deeming, 2011; Deeming et al., 

2012; Mainwaring et al., 2012). Thus, part of the seasonal 
variation in nest size in our study could be due to local 
weather conditions. However, the effect of anti-predator 
devices on nest size still persists in subsequent years in 
spite of other differences among years. 

Another factor worth consideration is the light intensity 
inside the tree cavity or the nestbox (Wesołowski and 
Maziarz, 2012). It seems likely that our anti-predator 
devices increased security level in nestboxes, but 
simultaneously reduced light entering the nestbox. Adult 
cavity nesting birds must adjust their vision rapidly 
when feeding their young inside a cavity. Wesołowski 
and Maziarz (2012) demonstrated the importance of 
light conditions for Marsh Tits and Great Tits breeding 
in natural cavities. Their measurements showed that in 
“model nest” cavities the illumination declined rapidly 
with depth. They suggested that the amount of light 
probably restricts the use of colour vision in deep cavities, 
which may affect nest-site selection. In general, it seems 
that nestboxes usually offer better light conditions than 
natural cavities, with the latter being highly variable in 
their inner dimensions, some cavities reaching deep 
inside the tree trunk (Wesołowski, 2002). The application 
of 8 cm long plastic tubes in our study to some degree 
decreases the light intensity inside the nestbox. However, 
a greater increase of nest sizes in “small” nestboxes than 
in “big” nestboxes suggests that in our study conditions a 
reduction in the threat of nest predation is more important 
than a change in light conditions. 

In conclusion, the Pine Marten as an opportunistic 
predator destroys mainly readily accessible nests in 
nestboxes in which the distance between entrance hole 
and nest cup is relatively short. The high predation rate 
in 2004 forced us to protect nestboxes in the next season. 
For this purpose we equipped all of “small” and a large 
proportion of “big” nestboxes with anti-predator tubes. 
This treatment created an opportunity for a kind of quasi-
experiment. The application of the anti-predator tubes 
influenced nest size. During the after-treatment season, 
both species produced taller nests in nestboxes equipped 
with tubes regardless of nestbox size. A comparison of 
nest sizes between the “big” nestboxes equipped with 
anti-predator tubes and the unsecured nestboxes during 
3 years (2005–2007) shows that the difference in the size 
of nests results from the application of the anti-predator 
device, not from some year effect. We suggest that the 
construction of taller nests in the secured nestboxes results 
from perceiving them by female tits as being distinctly 
less threatened by marten predation than unsecured 
nestboxes.
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Nowakowski, W.K. and Boratyński, P. (2000) O identyfikacji 
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