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Two roost sites in the north of Gisborne's Gorse
are known to contain colonies of pipistrelles,
Natterer's bats (Myotis nattererii and brown long
eared bats (Plecotus auritus). These species are all
relatively common and widespread in Britain,
although even the commonest species, the
pipistrelle, has reportedly declined by over 60%
since 1978 (Stebbings, 1995). Natterer's bats are
not common outside the United Kingdom and the

Photograph 2. Heathland environments: A mosaic of heather
and wavy hair-grass

Photograph I.Woodland environments: Interior of Gisborne's
Gorse with bluebells

Survey site and survey species
The survey work was carried out at Charnwood
Lodge in northwest Leicestershire (National Grid
SK 467 163 Figure 1.), a nature reserve of
approximately 227ha most of which has Site of
Special Scientific Interest (SSSl) status. It is
managed by the Leicestershire and Rutland
Wildlife Trust and contains some of the best
examples of lowland heathland in the East
Midlands, in addition to wetland and woodland
areas. The site is one of the last remnants of the
Charnwood Forest 'wastes' which once covered
this area of the country.

The largest area of woodland on the site is
Gisborne's Gorse which is composed mainly of oak

Materials and Methods

species was present. There were eight out of the
twelve resident vespertilionid species including the
smaller species (e.g. pipistrelle (Pipistrellus
pipistrellus)) that are thought to find it difficult to
navigate over open landscapes due to their weaker
echolocation calls. Emms suggested that the variety
of species of bat detected on the Dorset heathland
was due to the high invertebrate densities
associated with this environment which might be
drawing bats away from more typical feeding
habitats. Possible navigation by subtle landscape
features not apparent to humans was also
suggested. As already indicated, lowland heathland
had previously been thought a low value habitat for
bats, but no specific studies of bat activity had been
conducted.

Lowland heathland itself has a high
conservation priority in Britain being the subject of
a Habitat Action Plan and there are targets to re
create approximately 6000ha of the habitat-type
across England and Wales by 2005. As land-use
change has been identified as a factor in bat
population declines, this study sought to determine
the relative importance of lowland heathland in the
English Midlands as foraging habitat for bats. The
primary objective was to quantify the bat activity
on a lowland heathland site in the region and
compare this with activity measured in adjacent
habitat-types. The possible effects on bat
populations that lowland heathland re-creation in
the Midlands and heathland management in general
may have, are then discussed with regards to bat
conservation.
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(Quercus sp.), pine (Pinus sp.), sycamore (Acer
pseudoplatanus) and spruce (Picea sp.). The
woodland contains a network of wide rides in
addition to more enclosed paths. The open area of
the site consists of rough heathland and acid
grassland, much of which is covered by bracken.
Dry heath occurs on the hillsides around rock
outcrops with areas of heather (Calluna vulgaris)
and less frequently bilberry (Vaccinium myrtillus)
amongst the wavy hair-grass (Deschampsia
flexuosa). In a few lower lying areas a wet heath
community occurs where purple moor-grass
(Molinia caerulea) is the dominant species with
patches of crossed-leaved heath (Erica tetralixy.
Colony Reservoir is a small area of open water
located within a separate closed woodland.
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Fig. 4. Mean BA per transect for each bat species category. Within each species category values
represented by histogram bars with dltTerent letters are statistically significantly
different (p<O.05,Tukey test).
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Fig. 3. Mean number of bat passes per transect for all bat species in woodland habitat subclasses
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habitat for this species. Seal (1998) in a study on
the same site proposed that the high abundance of
pipistrelles in the woodland was resulting in
interspecific competition between Natterer's bats
and pipistrelles. This was limiting 'the number of
Natterer's bats that could effectively forage in this
environment. This theory is supported by an
overlap in the dietary preferences of the two
species; the dipteran suborder Nematocera is
important to both P. pipistrellus (Barlow, 1997) and
M. nattereri (Swift, 1997). However,M. nattereri is
thought to be able to feed opportunistically on a
wide range of prey (Swift, 1997).M. nattereri also
forages mainly by gleaning prey from vegetation
surfaces (Shiel, McAney and Fairley, 1991), whilst
P. pipistrellus feeds mainly by aerial hawking
(catching insects in flight) (Catto, 1994). It may be
that a greater preference of M. nattereri for open
water environment and not niche overlap is
responsible for the difference in habitat utilisation.
Analysis of thirty-two other Natterer's bat roosts by
Seal (1998) found that proximity to water bodies
was an important factor in roost selection.Waters in
forests and those lined with trees and shrubs were
found to be more attractive to bats than those
without surrounding high vegetation by Zahn and
Maier (1997). Colony Reservoir is situated in a
small wood and this may increase its foraging value
to bats.

An avoidance of the open heathland
'environment by all bats is evident from the results.
Small bats, like pipistrelles and Natterer's bats,
which have only short-range sonar, tend to avoid
open environments as they must keep close to
landscape structures for orientation. Larger species
with long-range sonar, like the noctule (Nyctaclus
noctula) and the serotine (Eptesicus serotinus) have
been observed as active over open habitat-types
(Verboom and Huitema, 1997). Another possible
reason for avoidance of open areas by small, slow
flying bats is that flying in such environments
increases the risk of predation by birds (e.g. tawny,
bam and long-eared owls) (Swift, 1997). Racey and
Swift (1985) found that linear landscape elements
such as hedgerows and tree lines were habitually
used by pipistrelles as commuting routes between
colony and foraging areas. This probably accounts
for the activity of bats in the area of heath between
Gisborne's Gorse and the Colony Reservoir wood

Importantly for analysis of the present data
however, since mean air temperature was not seen
to have an effect on total bat activity, it was not
necessary to adjust data for this factor.

Emms (1995) suggested that environmental
factors may be more important to bats on heathland
sites where they are more exposed. Colder air
temperatures did not however, prove to cause a
shift in activity into the woodland or off the
heathland. Again this may be due to the small
sample size.

Effect of habitat-type on bat
activity
The overall pattern of habitat preference found in
this study, of woodland being the most used
environment and heathland the least' used, with
woodland edge and open water being of
intermediate importance (Fig. 2) largely reflects the
dominance within the dataset of P. pipistrellus (Fig.
4). High levels of activity in woodland and over
rivers and lakes by 45 kHz pipistrelles were found
by Vaughan,Jones and Harris (1997) whilst 55 kHz
pipistrelles showed a strong dependence on just
rivers and lakes, as was found by Oakeley and
Jones (1998). As the phonic type of the pipistrelles
known to be roosting at Charnwood Lodge is
believed to be the 45 kHz type these findings
correlate well with those of the present study.
Woodland edge was used much less by pipistrelles
than the woodland interior. These results are
perhaps surprising as woodland edges, being
ecotones are likely to support high insect
abundance (Seal, 1998). The national survey
(Walsh, Harris and Hutson, 1995) found woodland
edge to be an optimally selected habitat-type.
Vaughan, Jones and Harris (1997) found equally
high activity in woodland interiors and along
woodland edges, but there was selection for more
sheltered' areas. As the woodland edge surveyed in
this study was along a single side of a wood, the
lower activity levels detected may be due to the
exposed nature of this transect stage.

The pattern of habitat utilisation by Natterer's
bats is markedly different to that exhibited by
pipistrelles (Fig. 4). Activity in woodland and along
the woodland edge is lower whilst activity over the
open water of Colony Reservoir is higher, although
woodland interior is still an important foraging
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larger species that may be better able to exploit
heathland environment, should also be
investigated.

Finally, this work does raise the potential
detrimental impact of some heathland management
on bat communities. There is therefore an urgent
need to investigate appropriate mitigation and
remedial techniques to help minimise this effect.
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