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ABSTRACT

Understanding variations in animal movement and habitat selection behaviour over fine spatial and tem-
poral scales remains a particularly challenging goal in ecology and conservation. Here we document for
the first time the diel variations in movement patterns and habitat use by wild-ranging Cabrera voles in
fragmented Mediterranean farmland, based on radiotracking data (2006-2008) of 25 adult individuals
occupying stable home-ranges in vegetation mosaics dominated by wet grasses and shrubs. Results indi-
cated that the proportion of time animals spent moving, the distance moved, and the selection strength
of main vegetation types were closely linked behavioural traits, which varied considerably across differ-
ent periods of the 24-h cycle. In general, voles moved more frequently and over larger distances during
daytime (between 06 h15-22 h00), which was when wet grasses were also used more intensively. These
patterns were generally consistent across seasons, though during the dry season there was some ten-
dency for a decrease in movement activity during the hottest hours of the day (between 10 h15-14 h00),
with peaks around crepuscular hours (06 h15-10h00 and 18 h15-22h00). Overall, our study provides
evidence that Cabrera voles may show notable shifts in habitat use and movement patterns on a finer
scale than previously considered. This supports the idea that knowledge of the diel variations in species
movement-habitat relationships should strongly contribute to improving local habitat management, as
well as effective sampling and monitoring programs targeting the species.
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Introduction

comfort, social associations, and disturbances (Lima and Dill, 1990;
Verdolin, 2006). In the management of a species, it is thus essential

The survival and reproduction of an animal depends on whether
it can satisfy its basic needs, such as food, water, shelter, and breed-
ing sites (Manly et al., 2002). Usually, no single habitat can fulfil all
these needs, and thus animals often need to move among habitat
types, with habitat selection reflecting a trade-off between energy
intake (growth) and mortality risk (Moe et al., 2007; Railsback and
Harvey, 2002). This trade-off is determined by animals’ responses to
avariety of conflicting demands related to physiological needs, food
acquisition, forage phenology, photoperiod, predation risk, thermal
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to know which habitats are used and why and when animals select
some habitats over others (Manly et al., 2002). Identifying the pat-
terns of animal movement and the suite of conditions that defines
species habitat requirements is therefore a primary goal in ecology
and conservation (Mayor et al., 2009).

To understand the habitat requirements of an animal species
it is generally important to have information on how individuals
move and shift among habitat types at fine spatio-temporal scales,
i.e. along their routine activities within their home-ranges (Ager
et al,, 2003; Godvik et al., 2009), which in turn implies examin-
ing the foraging dynamics at the patch level, while integrating diel
cycles in movement behaviour (Moe et al., 2007; Morris, 2014;
Onorato et al., 2011; Di Stefano et al., 2009). Most studies regard-
ing species habitat selection, however, are based on a collection of
point locations where animals were observed over relatively long
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