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Summary 

• Twenty four bat boxes were erected in mature pine woodland at Loch Fleet 
National Nature Reserve (NNR) in winter 2007.  Boxes were monitored each 
year to assess bat use, from 2008. 

 
• Two bat species; common pipistrelle and brown long-eared bat use the bat boxes 

as non-breeding roost sites. Common pipistrelle use continues to increase, whilst 
use by brown long-eared bats is decreasing. 
 

• The highest number of bats use the boxes in the autumn for mating, but they are 
also used at other times of the year, including hibernation.  Results suggest the 
number of boxes used has plateaued at an impressive 83%. 

 
• Since 2011, common pipistrelle bats have been found to regularly use the boxes 

as a winter roost.  This site is now monitored as a hibernation site under the 
National Bat Monitoring Programme.  
 

• Discussion on use of the bat boxes by woodland birds early on within the project, 
pointed to a scarcity of suitable crevices and chambers for both birds and bats. 
Competition between birds and bats for the same nesting and roosting crevices 
is discussed. 

 
• The bat boxes will continue to be monitored on a regular basis. This project 

remains a good opportunity for members of North Highland Bat Network to be 
more involved with bats.  There is potential for similar companion bat box 
schemes in North Sutherland, Caithness and Orkney. 

 
 

 
Common pipistrelle. © BCT. 
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1. Introduction 
The Scots pine woodland at Loch Fleet 
supports a native pine woodland 
vegetation characteristic of Pinus 
sylvestris – Hylocomium splendens 
woodland (W18) identified in the 
National Vegetation Classification 
(Rodwell, 1991).  A bat foraging survey 
within this pine woodland was 
undertaken in summer 2006.  This found 
the mature pine woodland habitat within 
Loch Fleet NNR supports four bat 
species; common and soprano 
pipistrelle, brown long-eared bat and 
Daubenton’s bat.  The survey found that 
Loch Fleet’s pine woodland supported a 
lower density of foraging bats than two 
other native pine woodland sites in 
Sutherland; Amat Wood and Migdale 
Wood. 

 
It was considered that this could have 
been due to a lack of pine trees 
supporting suitable natural roosting 
crevices, as the Scots pine woodland at 
Loch Fleet is largely even-aged and 
mature (SNH 2015a). 
 
Bat box schemes have been found to be 
most effective in isolated areas where 
there are few buildings, and conifer 
forests where tree holes are scarce 
(Swift, 1998). Bat boxes are an 
important resource to bats and have 
obvious value in conifer plantations 
(Mitchell-Jones & McLeish, 2004). Thus, 
a project to introduce bat boxes at Loch 
Fleet NNR was established, aiming to 
enhance the bat population using the 
pine woodland habitat (Fig.1). 

 
Figure 1 – Mature even aged Scots pine woodland at Loch Fleet NNR, with limited 
understory and natural regeneration. 

 
 
 
 
2. Objectives 
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The initial main objectives of this project 
included: 
 

a) To assess responses of bat 
populations at Loch Fleet to the 
introduction of artificial roost 
sites. 

 
b) Monitor a pine woodland bat 

population, helping to increase 
our knowledge of bats within 
Sutherland and contributing 
results to the National Bat 
Monitoring Programme. 

 
3. Methods 
Twenty-four bat boxes (Schwegler type) 
were erected within pine woodland 
habitat in December 2007. Two different 
bat box types were used (12 each of 2F 
[double front panel] & 2FN) to gauge 
which type might be preferred by bats 
(see Fig. 2). 
 
Using a consistent survey approach, 
three monitoring visits (May, July & 
September) were initially undertaken to 

assess bat box usage from 2008-2010. 
Based on the results of this three year 
period, it was decided to focus 
monitoring effort on the autumn period 
to coincide with peak bat activity.  Even 
though bats may not have been present 
during monitoring inspections, bat box 
use was still assessed based on bat 
droppings within boxes. Bat droppings 
were cleaned out after each visit to allow 
an assessment of use to be made after 
each survey.  Bats found roosting within 
the boxes were removed and 
aged/sexed where possible to allow a 
better understanding of how bats were 
using the boxes.   
 
Winter maintenance on bat boxes in 
2011/12, found several common 
pipistrelle bats over-wintering.  One 
hibernation visit has been conducted in 
mid-January ever since, where a small 
number of bats are normally found 
hibernating within the bat boxes.  This 
bat box scheme has been registered as 
a hibernation site under the National Bat 
Monitoring Programme (NBMP).

 
Fig 2. – Bat boxes used at Loch 
Fleet, box A (left - 2F) and box B 
(right – 2FN). 

Fig 3. – Lyn Wells assessing the age and 
sex of a pipistrelle bat from a bat box. 

  
 

 
4. Results 
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Five bat boxes were used by bats during 
the first year of the project (2008).  In 
2009 cumulative total box use increased 
to nine (41%). This increased again in 
2010, to 13 boxes (54%) being used.  

Results from 2015 and 2016 (year eight 
and nine respectively) show that the 
number being used by bats has now 
plateaued at an impressive 20 boxes 
(83%), see fig. 4 below. 

 
Fig 4. - Bat box type and number of boxes used by bats at Loch Fleet NNR 2008-
2016. This includes assessment of both bats found and bat droppings. 

 
Figure 5 - Restrictor fitted within 2FN bat box to 
prevent use by nesting birds. 
The smaller bat boxes (box A) which are promoted 
as being more attractive to smaller bat species (such 
as pipistrelle’s) supported more bats within the first 
two years of the project, but were overtaken by a 
preference for the larger cavity boxes (box B) from 
2010.  Box B was fitted with an internal ‘restrictor’ 
during winter 2008, as bird use of bat box B (both 
roosting and nesting) was high at 67%. This 
restrictor reduced the aperture entrance to the bat 
box making it more attractive to small bats and less 
attractive to woodland birds (see fig. 5). 
 
Initially, 2010 proved to the best bat monitoring year, 
with 10 boxes showing evidence of bat use and 
seven supporting roosting bats. An impressive 21 
bats were found roosting with the bat boxes, 
including 4 brown long-eared and 17 common 

pipistrelle bats (from a spring, summer and autumn visit). 
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Common pipistrelle use of the bat boxes 
continues to increase, with a maximum 
of 42 bats found during September 
2016.  No boxes were found to have 
been used for maternity roosts (2008-
2010), but this site continues to be used 
increasingly during the transitional post-
breeding period.  Results from sexed 
bats in each box indicates that peak use 
at Loch Fleet takes place in mid-

September, when they use these boxes 
are used as communal mating sites.  
Often one male will accompany a box of 
three or more female bats, indicative of 
mating behaviour at this time of the year 
(Altringham, 2003, p.146).  Only six 
brown long-eared bats have been found 
in September over the period 2008-
2016, compared to 195 common 
pipistrelle. 

 
Figure 6 – Bats found within boxes at Loch Fleet NNR in September 2008-2016, 
during inspections. 

  
 
Table 1 – Common pipistrelle wintering within bat boxes. 

Year No. of bats 
(Max group 

size) 

Box type No. & aspect of box 

Winter 2011/12 3 (2) Three in A/2F. Two south-east 
Jan 2013 0   
Jan 2014 9 (6) Seven in A/2F & two in 

B/2FN. 
Four south-east 

Jan 2015 6 (2) Four in A/2F & two in 
B/2FN. 

Three south-east & one 
north-west. 

Jan 2016 3 (2) One in A/2F & two in 
B/2FN. 

Two south-east 
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5. Discussion 
Interestingly, perhaps the high 
proportion of woodland birds using the 
larger 2FN bat boxes (67%) prior to 
fitting a restrictor could have arisen due 
to the scarcity of bird nesting and 
roosting sites within the even-aged pine 
woodland. It is therefore likely that 
competition for these chambers and 
crevices may be high between bird 
species and even between animal 
groups (birds v. bats). If this assessment 
is indeed a reflection on the paucity of 
natural woodland features which can be 
used by bats within Loch Fleet NNR, 
then it can be deduced that the provision 
of bat boxes will clearly aid bats to find 
new and suitable roosting cavities that 
were otherwise unavailable.  At least 
one other bat box study using 
Schwegler boxes has also employed 
modification techniques to reduce bird 
use (Bilston, 2014). 
 
Although four bat species have been 
recorded at Loch Fleet, only two species 
have used the bat boxes thus far; 
common pipistrelle and brown long-
eared bat.  However, the two other 
species of bat, Soprano pipistrelle and 
Daubenton’s bat, are known to 
occasionally use the pine woodland 
habitat, either passing through or 
foraging. Therefore, an important 
consideration of this project is that there 
is roosting potential available for these 
more uncommon species, should they 
choose to use the boxes. 
 
We were initially surprised to find bats 
hibernating within our bat boxes, 
especially as almost all of these are in 
more exposed and open woodland 
habitat, where almost all boxes face 
south-east to the winter sun.  Therefore, 
the temperature fluctuation within these 
bat boxes, even in the winter, is likely to 
be significant.  In addition, humidity is 
likely to be very low due to their exposed 
position.  There are other examples of 
common pipistrelle hibernacula being 
found either with a low humidity, and/or 

semi-exposed to regularly occurring 
changes in temperature (Herman & 
Smith 1995, p.18; Pritchard 1992, p.39-
40; Altringham 2003, p.127).  This re-
affirms that common pipistrelles can 
readily winter in such conditions which 
may not be suitable for other bats, such 
as Myotis.    
 
Common pipistrelle either tolerates 
these sub-optimal hibernation 
conditions, or indeed favours them over 
and above any other available wintering 
sites (e.g. a nearby ice-house).  These 
small bats are clearly favouring boxes 
facing south-east, rather than boxes 
facing north-west, which means they will 
receive a greater fluctuation in winter 
temperature and humidity than if they 
had chosen those facing NW (see table 
1).  In Highland region, where ambient 
temperatures are cooler than other parts 
of the UK, perhaps the common 
pipistrelle can be even less specific 
about its choice of wintering roost 
requirements.  One distinct advantage 
for common pipistrelle hibernating in 
these places could be a rapid 
awareness to mild temperatures 
allowing individuals to forage during 
suitable winter evenings (Dietz et al. 
2009). 
 
Figure 6 shows how many bats were 
found during bat box inspections.  
However, using both ‘bats found’ and 
‘droppings’ assessment our results 
indicate that the presence of brown 
long-eared bat has been recorded on 24 
occasions. These results suggest that 
this species appears to favour larger bat 
boxes, with 21 (87%) records of brown 
long-eared bat coming from the larger 
capacity 2FN bat box.  All but one of 
these records occurred after the 
restrictor was fitted.  This has also been 
found at another UK bat box monitoring 
scheme, where the brown long-eared 
bat favoured the large capacity 
Schwegler 1FS bat box (Dodds & 
Bilston, 2014).   
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Standard construction bat boxes, such 
as the Schwegler bat box are largely 
maintenance-free, durable and long 
lasting.  Using standard Schwegler 
boxes can help establish consistency 
between bat box schemes providing 
greater potential for comparing results.  
 
At this present time, we could not find 
any information to suggest that the 
presence of common pipistrelle, which 
regularly uses both box types (see fig. 4) 
at Loch Fleet, could be displacing other 
bat species (e.g. brown long-eared bats) 
from using them.  There appears to be 
little information available, on effects of 
competition between UK bat species for 
available roost sites. Research suggests 
that species use of bat boxes can be 
influenced by siting of boxes within 
woodland which offers a range of 
environmental conditions, such as 
temperature (Bilston, 2014). 
 
Bat survey experience 
Bat box monitoring visits are a great 
opportunity for bat handling and group 
working.  The September visit at Loch 
Fleet NNR is promoted to members as 
being a good opportunity to get close 
experience of bats, as it is the most 
productive period for bat use.  With few 
known bat roosts to monitor within North 
Highland, Loch Fleet bat box project 
offers great opportunity to discuss bat 
survey and research with others. 
 
We would encourage and be willing to 
help other bat box schemes to become 
established in other parts of northern 
Scotland which could complement work 
already done at Loch Fleet.  There is 
potential for small companion schemes 
in central/north Sutherland, Caithness 
and Orkney. 

6. Conclusion 
The bat box project at Loch Fleet NNR 
has been successful in meeting its 
objectives. It is likely to have contributed 
to local bat conservation by providing  
suitable bat roosts which may be 
naturally scarce within the mature pine 
woodland habitat.  This bat box scheme 
is now recognised within the 
Management Plan for Loch Fleet NNR 
as a valuable project contributing to 
biodiversity and volunteering within the 
nature reserve (SNH, 2015b). 
 
Subject to available funds, it is proposed 
to establish several of the larger 1FS bat 
boxes to gauge if they prove more 
attractive for brown-long eared bats.  
Bat boxes will continue to be monitored 
by members of North Highland Bat 
Network for as long as possible. 
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