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A b s t r a c t . Reports of wood mouse arboreality are rather scarce outside Britain. I reviewed 
and analysed 267 visits and 16,456 checks of glirids artificial nest-boxes mounted on trees, in 
twelve sample areas of Meso- and Supra-Mediterranean woodlands (Sicily, 1995–2005). The 
wood mouse was recorded only 65 times (0.395%) using the artificial nest-boxes in nine sample 
areas, and based on this low frequency, the wood mouse can be considered as an occasional 
dweller of artificial nest-boxes. The resource selection index allowed checking the use respect to 
the availability of nest-boxes placed at different heights. These were likely reached by climbing 
the dense understorey and low tree branches up to 5 m, but nest-boxes in the two lower classes 
(0.5–1.0 and 1.1–1.5 m) were used more than those in the two higher classes (1.6–2.0 and 
2.1–5.0 m). ANOVA results suggested that the box use was not related to any particular habitat 
or sample area feature, and it was slightly more pronounced from March to May. Regardless 
of their age and sex, individuals mostly exploited nest-boxes placed near the ground (0.5–1.5 
m) and generally for 2–3 months. Nonetheless, cases of consecutive use for longer periods and 
instances of reproduction inside nest-boxes showed that some individuals extended their home 
range also to the vertical dimension.
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Introduction

The wood mouse (Apodemus sylvaticus) is a widespread rodent species in Europe and one of 
the most common small mammals under the most arid conditions of Mediterranean habitats 
(M o n t g o m e r y  1999). In Sicily, it has been trapped or recorded in owl pellets in all 
ecosystems of the island, from open garrigues and agricultural landscapes at sea level to 
mixed deciduous and pine forests on the Nebrodi, Madonie and Etna Ranges up to 1800 m 
a.s.l. Trapping data (S a r à  & C a s a m e n t o  1993, M i l a z z o  2006) and pellet analyses 
(S a r à  & Z a n c a  1988, S a r à  1998) have consistently indicated the wood mouse as a 
species with a round-year activity and reproduction extended until winter, and its Sicilian 
populations have been recorded to be more abundant in woodlands than in open areas. 

Supported by their mtDNA analyses, M i c h a u x  et al. (1998) have recently proposed 
the retention of the Vo n  L e h m a n n  & S c h a e f f e r ’ s  (1976) taxon dichrurus, only at 
the subspecific level.

Many species of Apodemus are known to be good climbers (H o l i š o v á  1969, 
N o v a k  1999) but reports of arboreality of the wood mouse are rather scarce (e.g. 
T o s c h i  1965, S p i t z e n b e r g e r  & B a u e r  2001). Probably, this gap into our 
knowledge is due to the extensive use of trapping on the ground as principal method of 
field study. The only exception is represented by evidence from Britain where, in mixed 
woodland, A. sylvaticus has been reported using low-level branches of vegetation laying 
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parallel to steep slopes (M o n t g o m e r y  1980). T a t t e r s a l l  & W h i t b r e a d  (1994) 
have found that 20% of wood mouse captures were in the canopy and shrub layers and 
suggested the use of arboreal traps to adequately sample the wood mouse populations. In 
addition, M a r s h  & M o r r i s  (2000) have recorded A. sylvaticus as an irregular visitor to 
dormice nest-boxes.

Materials and Methods

From spring 1995 to spring 2005, I conducted a research on the ecology of Gliridae in the 
Madonie Regional Park (Palermo, Italy). Some 100–150 wooden nest-boxes for Muscardinus 
avellanarius were placed along transects or in grids in four different woodland ecosystems as 
reported in Table 1. Nest-boxes were mounted on tree trunks (0.5 to 5 m above the ground). I 
made 267 visits in twelve sample areas, on average every month, and 16,456 box-checks.

The study areas lie within two life zones and three altitudinal belts (Table 1); the Colchic 
belt is a localised pre-glacial association of temperate evergreen plants, characterised by Ilex 
aquifolium, Daphne laureola, Taxus baccata, Buxus sempervirens, and Ruscus aculeatus. It is 
the geographical vicariant of the most widespread Samnitic belt (Nebrodi and Etna in Sicily, 
Apennines in Southern Italy). The hazel wood represents a special case of Quercion ilicis 
woodland, where hazel cultivation (now mostly abandoned) formerly replaced the original 
Mediterranean vegetation. Climatic data were provided by 12 stations of the Meteorological 
Service of Sicily (STIR) recording rainfall and another six temperatures.

I recorded faeces, individuals, and nests of wood mice in the artificial nest-boxes 
appended on trees and I analysed them statistically as follows. Non-parametric Kruskall-
Wallis ANOVA was used to test the design of the occurrence of wood mice in nest-boxes as 
dependent variable, and the sample areas’ characteristics (listed in Table 1) as categorical 
independent variables (factors). In addition, the 65 height records fit a normality distribution 
after log-transformation and, consequently, they were analysed by a Main-effect ANOVA 
test. This design allowed to test the first-order (non interactive) effects of categorical 
independent variables (type of habitat, habitat structure, season, type of use, sex and age of 
wood mice) on the log-transformed heights. 

Within each height class, the proportion between the nest-boxes colonized and those 
unused was tested according to the design with known proportions of available resource 
units (M a n l y  et al. 1993). The resource selection index was calculated by the formula:  
wi = oi / πi; where πi is the percentage of nest-boxes per each height class; oi is the used sample 
proportion = ui / ∑ ui; ui is the number of used nest-boxes. The index was then standardized 
(Bi = wi / ∑ wi) to obtain the Bi index of selection (M a n l y  et al. 1993).

Results and Discussion

I recorded the presence of the wood mouse 65 times out of 16,456 checks (0.395%) in the 
artificial nest-boxes in nine out of twelve sample areas. Its occurrence was statistically not 
significant respect to the factors related to sampling effort (n of years of sampling, n of sample 
areas, median n of nest-boxes in an area, etc) and also to those related to the climate and 
habitat (type of wood, mean altitude, mean temperature, mean rainfall, mean canopies, etc), 
as reported in Table 1.

Taking in consideration only the two main habitats were most of wood mice were 
recorded (n = 59 out of 65), the frequency of occurrence of the wood mouse was all year-
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round in the holly forest with most records falling in late winter and summer; whereas in 
the sclerophyll wood the wood mouse used nest-boxes from October to May deserting them 
during summer (Fig. 1). The checks gave evidence of wood mouse activity in the middle 
of low bushes and understorey, as the average height of used nest-boxes was 1.60 ± 0.68 m 
(range: 0.5–5.0; n = 65) and nearly 52% of the wood mice were recorded in boxes at around 
1.5 m (Table 2). The resource selection index (Table 3) confirmed this height preference as 
nest-boxes placed at the two lower classes were used more than the higher ones. Most wood 
mice seemed to occupy the next-boxes temporarily (individuals and faeces found in empty 
boxes), however, some individuals built loose nests of leaves and others used boxes formerly 
occupied by nests of M. avellanarius and then abandoned (Table 2). The consecutive 
occupation of a nest-box lasted 3.22 ± 1.48 months (range: 2–6; n = 9). On overall, male 
adults and juveniles seemed to use nest-boxes more than females (Table 2) but the test on 

Fig. 1. Frequency of wood mouse in nest-boxes (number of records divided per number of checks) around the year 
in the two habitats were most of mice (n = 59 out of 65) were recorded. 

Table 2. Characteristics of the occurrences of the 65 Apodemus sylvaticus records found in artificial nest-boxes. 
The number of records per type of habitat was divided per the number of checks in every habitat to account 
for sampling effort. The number of records in sex and age classes is n = 41 because some individuals were not 
analysed.

Type of habitat Sclerophyll wood Hazel wood Holly forest Beech forest
n of records 26 (0.39%) 3 (0.23%) 33 (0.43%) 3 (0.37%)

Type of use Empty nest-box M. avellanarius nest A. sylvaticus nest Tracks, feaces
n of records 21 (32.31%) 13 (20.00%) 23 (35.38%) 8 (12.31%)

Sex and Age classes Male Adult Male Juvenile Female Adult Juvenile Female
n of records 13 (31.71%) 12 (29.27%) 8 (19.51%) 8 (19.51%)

Height class (m) 0.5-1.0 1.1-1.5 1.6-2.0 2.1-5.0
n of records 16 (24.62%) 34 (52.31%) 10 (15.38%) 5 (7.69%)
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difference between proportions was not statistically significant (males vs females, P = 0.088; 
and adults vs juveniles, P = 0.439). There were at least five instances in which females 
reproduced inside the nest-boxes as in 4 nests they were found with weaning pups and in 
another a female was found in lactation. 

According to Main-effect ANOVA results, the log-transformed heights of the used 
nest-boxes were not significantly related to the habitat (F(3) = 1.502; P = 0.224), the habitat 
structure (F(4) = 1.405; P = 0.245) or to the type of use by the wood mouse (F(2) = 2.294;  
P = 0.111). Nonetheless, heights were significantly related to the season (F(3) = 3.423;  
P = 0.023) as wood mice occurred in nest-boxes at relatively higher height (2.09 ± 0.99 m) 
during winter than in other seasons. Although based on limited data of reproduction, ANOVA 
results excluded any differential use of the boxes at different heights by sex (F(1,9) = 0.112;  
P = 0.745) and age (F(1,9) = 0.546; P = 0.479).

Concerning its frequency of use, in the Madonie sample areas, the wood mouse can 
be considered as an occasional dweller of artificial nest-boxes. These are likely reached 
by climbing the dense understorey and low tree branches. Results suggested that the nest-
box use was not related to any particular habitat but it seemed rather influenced by the 
season, being winter the most preferred period of use. Regardless of their age and sex, 
individuals mostly exploited nest-boxes placed near the ground (0.5–1.5 m) and generally 
for 2–3 months. Although data indicated an occasional use of these artificial shelters, the 
exploitation of higher nest-boxes along with the records of their longer use for 5–6 months, 
and the reproduction cases, all above suggested that part of the populations extended its 
home range into a vertical dimension. M o n t g o m e r y  & G u r n e l l  (1985) have 
already suggested that low vegetation may be another part of this species’ home range and 
arboreality can be explained as an anti-predator strategy. Data from the present study in 
Mediterranean woodlands agree with previous results in Britain (M o n t g o m e r y  1980, 
T a t t e r s a l l  & W h i t b r e a d  1994, M a r s h  & M o r r i s  2000) indicating that wood 
mice might extend into the vertical stratum of the vegetation the area used for food and 
shelter exploration. Accordingly, future studies ought to consider also this vertical dimension 
of the home range of the wood mouse to warrant a better description of its ecological niche. 
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Table 3. The standardized selection index (Bi) of nest-boxes at different height classes in the sample areas of 
Madonie. 

Height class 
(m)

Availability of 
nest-boxes 

n

Avilability 
proportion

πi 

Sample 
count 

ui

Used sample 
proportion

oi

Selection 
index

wi

Standardized 
selection index 

Bi

0.5-1.0 161 0.11 16 0.25 2.15 0.44
1.1-1.5 150 0.28 34 0.52 1.86 0.38
1.6-2.0 132 0.25 10 0.15 0.62 0.13
2.1-5.0 189 0.36 15 0.08 0.22 0.04
Total 532 1 65 1 4.84 1
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