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research might be explained by the size and behaviour patterns of
the species. Cats are small enough to utilise small holes or cavities
abundant in the area (MRR, pers. obs.) for resting, as shelter or as
dens. Moreover, dense and impenetrable shrubby vegetation might
also be used for hunting or resting. From a fine-scale perspective, the
use of microtopographical features of terrain inaccessible to much
larger mammals may affect fix success.

In terms of habitat selection, the number of locations used
supposed a volume of data large enough to assess space use ata coarse
scale. However, when studies at finer scales are required, it may also
benecessary to identify the factors that affect GPS performance within
the specific habitats of New Zealand and to quantify the level of fix
success and accuracy under different habitat configurations (Rempel
et al. 1995; Biggs et al. 2001; Hulbert & French 2001; D’Eon et al.
2002; see also Graves & Waller 2006).

Home ranges estimated using GPS locations and 100% MCP for
the winter season showed an average value similar to those estimated
using radio-tracking by Pierce (1987) but twice that of Norbury
et al. (1998) (Fig. 4). Indeed, the high dispersion of home ranges is
largely influenced by the small home range not fully revealed of Cat
#5 and the home range size of Cat #4 (2486 ha), the latter with an
area much larger than estimated by the above authors. However, we
cannot discount that this individual might have being dispersing at
the beginning of winter when resources become scarce and the first
snowfalls occur on the valley floor. The distribution and abundance
of females in the area could also explain this home range size. Liberg
and Sandell (1988) suggested that female availability is the primary
factor in determining male home range, whereas female distribution
is determined exclusively by the abundance and density of food.
Moreover, it is possible that a high location acquisition rate targeting
specific seasonal periods can identify movements and patterns of
habitat use previously not detected using the typical low acquisition
rates of radio-tracking methods. Female Cat #2 also had a large home
range area with respect to the other cats and the estimates given by
Pierce (1987) and Norbury et al. (1998). However, this is partly
explained by the fact that the animal followed a fairly linear route
for 3 days after its capture, ending up approximately 10 km north
of the capture site, where it stayed for the remainder of the time it
was monitored. It is also possible that this individual could have
been dispersing when trapped. Moreover, although we did not find
differences in weight before and after tagging, we may not discard a
disorientation or a ‘trauma’ of this individual being the consequence
of a capture effect.

The acquisition rate and tracking period selected proved
suitable for fully revealing the home range of most of the cats. We
suggest that data acquired from GPS-telemetry at a relatively high
acquisition rate, and over shorter periods, are as suitable as traditional
radio-tracking methods for estimating the seasonal home range of
individual feral cats.

Our results on habitat use demonstrated that ‘Mature riverbed’
was the most selected habitat, and ‘Riverbed’ the second most
selected. This could be explained by the abundance of rabbits as the
main prey (Pierce 1987; Murphy et al. 2004) in this habitat, which
offers vegetation, mainly shrub and pastureland, as shelter. From
a conservation perspective, incursions of feral cats into braided
riverbed habitats are a threat for ground-nesting birds. Cats may
visit the ‘Riverbed’ habitat to search for their main prey, lagomorphs,
which are usually present in this habitat, especially after dusk (MRR,
pers. obs.). This was also a period identified as a peak of activity for
feral cats in this project. In contrast with all the other cats, Cat #5
selected almost exclusively the ‘Adjacent slopes’ habitat. ‘Adjacent
slopes’ are also characterised by a shrub—pastureland vegetation also
commonly inhabited by rabbits and hares. The abundance of rabbits
in the adjacent slopes, combined with social pressures from other
cats, potentially explains the displacement of certain individuals to
this habitat. However, the home range of this animal was not fully
revealed according to incremental analysis. Further research with a
larger sample size and across seasons could reveal more information
regarding these patterns, which may also be influenced by conspecific
interactions, including dominant roles to control a territory.

Trapping campaigns targeting the steeper slopes of the mountains

of cats’ ranges, as shown in our 3-D analysis, can imply more costly
logistic efforts. However, we conclude from our results obtained
from five cats tracked that trapping effort for feral cats in the braided
river valleys and in the winter season should be guided according to
the resulting ranking of feral cat habitat selection, that is: ‘Mature
riverbed’> ‘Riverbed’ > ‘Adjacent slopes’. ‘Mature riverbed’ is also
the area most accessible to trappers, therefore trapping effort and
cost could be reduced by increasing the number of trapping lines in
this habitat instead of the more inaccessible ‘Adjacent slopes’ and
‘Riverbed’ habitats where the number of traps can be proportionally
decreased.

However, although our tests on habitat use showed consistent
results in both analyses conducted, these results must be viewed with
caution because of the small sample size used in this pilot project.
Therefore, in order to obtain a better understanding of the spatial
ecology of feral cats in braided river valleys, further studies with
suitable sample sizes (including amore balanced number of individuals
of both sexes) and in different seasons are required. Moreover, the
capability of GPS-technology to acquire locations at high rates now
enables the testing of hypotheses relating to the spatio-temporal
behaviour of species at finer scales. This is important for optimising
trap placement and identifying ‘hot spot’areas of most frequent use or
pathways along corridors within the individuals”’home ranges. Figure
6 shows an example of a movement sequence of Cat #5, illustrating
the differences between continuous longitudinal walk paths and
the areas of clustered locations or ‘hot spots’. Clustered locations
can identify areas of preference, i.e. for resting (still behaviour) or
hunting, and therefore these ‘hot spots’ could indicate areas where
the probability of trapping feral cats would be higher.

Cat movements and distances travelled were well represented
using the 15-minacquisitionrate. This rate allows for a discrete dataset

Figure 6. Representation of movement sequence of Cat #5 to
illustrate the differences between continuous longitudinal walk
paths and the areas of concentrated locations or ‘hot spots’.
Concentration of locations can identify areas of preference, i.e.
for resting (still behaviour) or hunting and therefore ‘hot spots’
where the probability to trap feral cats would be higher.
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of locations approximating the continuous path of a cat’s movement.
Moreover, these light GPS collars do not have movement sensors;
therefore a reasonable time period of acquisition between locations
such as that used in this project is required to identify a sequence of
movements or to assume a still behaviour when comparing a location
fix with previous and following fixes.
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