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Background to this Study 

BSG Research 

Much of BSG Ecology’s work involves commercial consultancy, but the practice also undertakes small, 
internally-funded research projects and on occasion collaborates with academic institutions on more detailed, 
larger-scale studies.   

Our research tends to be complementary to our commercial work: for example in recent years we have 
undertaken detailed laboratory-based testing of bat detectors to determine their relative capabilities. This has 
enabled us to understand the survey work we undertake and the interpretation of results in greater technical 
detail, and has also helped inform our choice of equipment. 

Why a Pilot Study on Bat Migration? 

There is currently considerable uncertainty as to the extent to which bats migrate to and from the UK. Bats 
resident to the UK are recorded on ferries and oil rigs offshore and are found grounded at coastal sites. 
Interpreting the seasonal timing of these records and known migratory behaviour of bats in mainland Europe 
supports the theory that there is some degree of migration. However, the gap in our current knowledge is not 
(as far as we know) being addressed through strategic work, although small scale research studies and 
development-related survey at coastal sites have provided snapshots that may indicate immigration.  

In 2012 BSG Ecology therefore undertook a pilot study to determine if pulses of bat activity indicative of 
migration could be detected at a site on the east coast of England. Dungeness, Kent, was chosen for the 
initial work because of its geographical location, physical characteristics and due to the presence of the 
observatory, which has a permanent ecologist.  It is approximately 40km west of the French coast, and bats 
(and birds) moving between continental Europe and the UK would minimise time spent over the sea if 
crossing the English Channel at this location. The area is excellent for watching movements of seabirds, and 
ringing of migrant land birds is undertaken at a permanently staffed bird observatory. It therefore seems a 
logical place for bats to move into and out of the UK. 

Dungeness is a very large area of dry, sparsely vegetated shingle, which is open and provides limited 
resources suitable for foraging, commuting or roosting bats. These factors suggest that baseline levels of bat 
use of the area are likely to be very low. However, the habitat within the vicinity of the detector included a 
row of buildings and small areas of scrub. This habitat is likely to provide cover and foraging opportunities for 
bats that are moving through. By deploying the detector at the observatory as opposed to in the more open 
habitats, we are more likely to detect bats, and therefore more likely to identify changes in bats encounter 
rates. 
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1 Introduction 

1.1 There are currently 18 resident species of bat in the UK, 17 of which are known to form maternity 
colonies1 (BCT, 2013).  

1.2 Studies undertaken in mainland Europe have shown that bat species including noctule Nyctalus 
noctula, Leisler’s bat Nyctalus leisleri, Nathusius’ pipistrelle Pipistrellus nathusii and soprano 
pipistrelle Pipistrellus pygmaeus, migrate considerable distances sometimes crossing and foraging 
over areas of sea (Ahlen et al., 2007, 2009; Dietz, 2009; University of Bristol / BCT, 2009).  

1.3 There is currently a lack of information available on the migratory behaviour of British bats, but 
these four species occur in the UK and could potentially migrate from summer roosts to winter 
hibernacula. Migratory movement may be at a smaller scale to that recorded in continental Europe, 
potentially being principally contained within the UK as opposed to involving considerable 
movements of bats across the English Channel to mainland Europe (Bat Conservation Trust & 
University of Bristol, 2009).  

1.4 The Advisory Committee of the ‘Agreement of the Conservation of Populations of European Bats’ 
(known as EUROBATS) concluded that interpreting European bat migration data in combination 
with bird migratory routes may give us an indication as to whether or not bat migration takes place 
to and from the UK.  

1.5 In addition to these authoritative sources there are frequently anecdotal reports in the popular 
press about bat species from the UK being found on remote islands or structures in the North Sea 
such as oil rigs and ships. Some of these stories emanate from confirmed sightings (with bats 
identified to species level), and a few involve species not currently considered to reside in Britain, 
being found at offshore or coastal locations.  

1.6 This study has reviewed these records to try and establish whether there are any patterns of 
occurrence and to take an initial view on whether rarities and vagrants being recorded on our 
shores could be the result of purposeful migratory behaviour. 

Background  

Status of bats in the UK 

1.7 There is currently very limited peer-reviewed information on bat migration in the UK.  

1.8 In 2009 the Bat Conservation Trust collaborated with the University of Bristol to assess the 
evidence of known migratory movements in European bat species found in the UK.  This involved 
reviewing literature to ascertain which species appeared to be sedentary (travelling short distances 
between roosts of <100km), regional migrants (undertaking seasonal migrations of up to 800km), 
or long distance migrants (regularly flying 3-4,000km between summer breeding areas and 
hibernation sites). This information is summarised below along with additional information on other 
non-resident bat species that have been recorded in the UK. 

1.9 A species of particular interest is Nathusius’ pipistrelle, as research indicates this to be one of the 
more likely immigrant bat species. European ringing studies reveal that the species migrates in a 
north-easterly direction in early spring and in a south-westerly direction in early autumn to 
hibernation sites in Western Europe. This is reflected in occurrences of the species on oil platforms 
in the North Sea during May and September-November (Betts, 2006). There have also been winter 
records from the Shetland Islands (which do not support a resident population). It has therefore 
been suggested that the species migrates from Scandinavia, overwintering in the British Isles 
(Russ et al, 1998).   

 

 
                                                      
1 Maternity colonies are breeding roost sites where mothers give birth to and rear their young. Typically females of bat species in the UK 
form colonies in which a number of individuals roost in the same location. 
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Table 1: Known migratory behaviour of bat species found in the UK 

English and Latin 
Name Status in the UK & Europe Recent records 

Noctule Nyctalus noctula Resident to the UK and a long 
distance migrant in Europe*. 

A long distance migrant in eastern Europe but 
believed to be less migratory in western Europe. 
There have been records of noctule on the Orkney 
Islands and from drilling platforms in the North Sea 
indicating possible seasonal movement within and/or 
into the UK*. 

Leisler’s bat Nyctalus leisleri Resident to the UK and a long 
distance migrant in Europe*. 

A regular seasonal migrant in mainland Europe with 
most individuals migrating NE to SW. The species is 
considered more sedentary in NW and SE Europe *. 

Serotine Eptesicus serotinus Sedentary species resident to the UK 
and Europe*. 

Occasionally performs dispersal flight to other 
roosts, otherwise it appears to travel short distances 
only*. 

Nathusius’ pipistrelle 
Pipistrellus nathusii 

Resident to the UK and a long 
distance migrant in Europe *^. There 
are 2-4 known nursery colonies in 
Britain. 

It has been suggested, on the basis of limited data, 
that this species migrates from Scandinavia to the 
UK in Autumn, (with numbers peaking in September) 
and returns in the spring (with a peak in May)^. 

Common pipistrelle 
Pipistrellus pipistrellus 

Sedentary species resident to the UK 
and Europe*. 

Genetics suggest gene flow between Britain and 
continental Europe, with no evidence that the North 
Sea is a barrier*. 

Soprano pipistrelle 
Pipistrellus pygmaeus 

Sedentary species resident to the UK 
and Europe. Unknown migratory 
behaviour although one study in 2007 
recorded it as the most common 
species out at sea and at coastal 
take-off sites*. 

Genetics suggest gene flow between Britain and 
continental Europe, with no evidence that the North 
Sea is a barrier*.  

Long-eared bat Plecotus sp. Sedentary species resident to the UK 
and Europe*. 

Seasonal movements in the UK appear to range 
only a few kilometres. Also recorded on lightships in 
the North Sea indicating that it may occasionally 
migrate up to 60km*. 

Myotis bats resident and 
breeding in the UK 

Resident to the UK and Europe*. 
Species of the genus are typically 
sedentary.  

Middle range migrants/occasional small-scale 
migrants between summer and winter roosts*.  

Greater mouse-eared bat 
Myotis myotis 

This bat was officially declared extinct 
in the UK in 1990, resident in Europe*. 

A solitary individual has been hibernating in southern 
England since 2002 ~.  

Notch-eared bat or 
geoffroy's bat Myotis 
emarginatus 

Mediterranean area north to Belgium, 
the southern Netherlands and 
southern Poland+ o 

The first UK record of the species was in September 
2012 in the South Downs in West Sussex~. 

Pond bat Myotis dasycneme 
The pond bat is a northern European 
species that undertakes short 
migrations w. 

In September 2004 a pond bat was found in a wall in 
Ramsgate, Kent w.  

Parti-coloured bat 
Vespertilio murinus 

A well-known migrant with recorded 
movements of up to 850km ~. 

There are around 30 UK records of parti-coloured 
bats. The most recent record was found grounded 
on the Isle of Arran, Scotland in spring 2011 
(Goeckeritz, 2011) two bats have also been found 
on the Isle of Wight``. It turns up occasionally on 
North Sea oil rigs and ships. 

Kuhl's pipistrelle Pipistrellus 
kuhlii 

Regarded mainly as a Mediterranean 
species, it has recently undergone an 
expansion of its range northwards*. 

There have been more than 10 records of the 
species since its first occurrence in 1991. There is a 
maternity colony on Jersey ~. 

Northern bat or northern 
serotine Eptesicus nilssoni 

This species occurs mainly in northern 
Europe, where it is one of the 
commonest species. Its range 
extends to northern Scandinavia and 
Russia# 

There are only two British records, the first in Surrey 
in 1986 where one was found wintering in the same 
site two years running+, and the second from an oil 
installation in the North Sea in August 1993. The 
species is not known to be migratory, and has not 
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been reported to cross open water regularly.# 

European free-tailed bat 
Tadarida teniotis 

The species is found in southern 
Europe although little is known about 
its life history. 

In 2003 a male of the species was found in 
Cornwall+ 

* Bat Conservation Trust & University of Bristol, 2009; ~ BBC News, 2012; ~ BCT, 2010; + Dietz, 2009; `` IOW Bat Hospital, 
2012; # Racey et al, 2004; ^ Russ et al., 1998; o Stebbings & Griffith, 1986; wWaller & Waller, 2006. 

 

Aim of Study 

1.10 The aim of this pilot study has been to investigate whether there is any evidence of likely migration 
of bats at Dungeness. Initial work has been on a relatively small scale, and has involved the 
deployment of a detector at the Dungeness Bird Observatory in 2012. 

1.11 As the Observatory is permanently staffed by a professional ecologist, and data on weather and 
bird numbers/species are recorded on a daily basis, it was considered possible that preliminary 
conclusions could be drawn with regard to whether bat records coincided with specific weather 
conditions or visible bird migration. 
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2 Methods 

2.1 In order to obtain baseline information, a fixed point static detector was used to remotely monitor 
bat activity at the Dungeness Bird Observatory.  The AnaBat SD1 bat detector was located at 
Ordnance Survey Grid Reference TR08521725. The position of the detector is shown on Figure 1 
in Appendix 1.  

2.2 Dungeness is a very large area of dry, sparsely vegetated shingle, which is open and provides 
limited resources suitable for foraging, commuting or roosting bats. These factors suggest that 
baseline levels of bat use of the area are likely to be very low. However, habitat within the vicinity of 
the detector included a row of buildings and small areas of scrub as shown in Photos 1-3 in 
Appendix 2. This habitat is a comparatively good area for migrant birds and is also likely to attract 
bats that are moving through due to providing cover and foraging opportunities. By deploying the 
detector at the observatory as opposed to in the more open habitats, we are more likely to detect 
bats, and therefore more likely to identify changes in bats encounter rates. 

2.3 The bat detector was deployed at Dungeness between 3 April and 5 October 2012 inclusive. It was 
protected by a waterproof ‘pelicase,’ and attached to a 12v external battery to prolong recording 
time. The microphone (required to detect the bat echolocations) was housed within a section of 
piping in order to waterproof the unit. A 3m extension cable was used to connect the microphone to 
the AnaBat. The microphone was installed at an eastward orientation to minimise likely effects of 
prevailing weather and increase the likelihood of recording bats flying from the east across the 
headland. 

2.4 The detector was set to record between half an hour before sunset and half an hour after sunrise. 
As such, the length of the recording period varied throughout the monitoring year. 

2.5 The Bird Observatory manager was trained by a BSG Ecology staff member to service the AnaBat 
unit. This included changing the batteries, downloading the data and troubleshooting any basic 
problems.  Data were sent to BSG on a monthly basis for analysis. 

2.6 Data were analysed using Analook software.  Analook creates sound files of 15 seconds length 
once recording has been triggered. A label was attached to each file corresponding to each 
species recorded within the 15 seconds. Where it was clear that two or more individuals of the 
same or different species were flying together, files were labelled appropriately.   

2.7 The data were exported into a spreadsheet in order to interpret the recordings. The timing of 
passes after sunset and before sunrise was calculated in order to interpret any patterns in bat 
activity (for more details on the analysis methods please see Appendix 3).  

2.8 Other information gathered by the Bird Observatory was used to further interpret the data. This 
included prevailing weather each day and observations of bird migrations. 

Limitations to Methods 

2.9 There were periods during the year when no data were recorded due to a combination of 
equipment malfunction and/or user error as follows: 

• 1 -11 May 
• 11 June-17 July 
• 30 August-1 September 

2.10 The absence of data from these periods, in particular between 11 June and 17 July does not 
appear to have affected interpretation of the study results. In order to correct for inconsistencies in 
the number of recording days each month, bats per hour was calculated. This provided a relative 
representation of bat activity. The fixed point static detector was in a relatively sheltered location 
due to the terraced houses, garden planting and surrounding scrub habitat. There was very little 
good habitat for foraging bats in the wider landscape as it is very exposed. Within a 1km radius 
Long Pits, an area of standing freshwater and scrub 0.6km north of the site, is the only other area 
of suitable foraging habitat. As such, the site may draw in bats from the local area.  
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2.11 A further potential source of attraction for some species may be the presence of two moth traps 
which are run in the garden of the observatory on a nightly basis. The traps use mercury vapour 
light bulbs which emit a high proportion of ultra violet light making them especially attractive to light-
sensitive invertebrates such as moths and flies. This level of illumination may attract common 
pipistrelle bats and noctules, (which are opportunistic and feed around lights), but other species 
such as brown long-eared bats Plecotus auritus, which are more averse to lighting, may be 
deterred. The Ecologist at Dungeness Bird Observatory has observed bats feeding on moths as 
they have come in to the light. Having observed their flight and used a simple bat detector it was 
considered likely that they were pipistrelle bats (David Walker, pers. comm., 2013). 
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3 Results  

3.1 Between April and October 2012, at least 8 bat species were recorded at the Bird Observatory. 
These included three pipistrelle species (common pipistrelle, soprano pipistrelle and Nathusius’ 
pipistrelle), noctule, Leisler’s bat, serotine, at least one species of the genus Myotis, and a long-
eared bat.  

3.2 As shown in Table 2, the average encounter rate was 0.89 bats per hour (B/h). Bats were detected 
most frequently in July, with 238 passes recorded, translating to 2.04 bats per hour. Similar levels 
of detection occurred in August and September, with 1.84 and 1.28 B/h respectively. Less than 1 
bat per hour was recorded throughout the months of April-June and October. 

Table 2:  Summary of bat data recorded each month (April-October 2012)  

Month Dates recording Hours recording Number of bat 
passes 

Bats per hour 
(B/h) Average 

April 03-30 282  21  0.07 

0.89 

May 12-31 163  122  0.75 

June 01-10 77  17  0.22 

July 18-31 116  238  2.04 

August 01-29 275  506  1.84 

September 02-30 332  426  1.28 

October 01-05 63  2  0.03 

3.3 Table 3 shows a breakdown of the number of passes of each species recorded during each month. 
Common pipistrelle was the most frequently encountered species, with 908 passes accounting for 
68.2% of all recorded data.  Nathusius’ pipistrelle was the next most frequently recorded species 
with 192 passes, accounting for 14.4% of total encounters whilst soprano pipistrelle accounted for 
10.9% of encounters. The remaining 5 species/genus’ account for 6.5% of recorded calls. 

Table 3:  Number of passes of each species recorded per month (April-October 2012) 

Species 
Number of bat passes % of 

total April May June July August September October Total 
Noctule 1 1 2 6 10 0.8 

Leisler’s bat 2 2 0.2 

Serotine 2 2 0.2 
Nathusius’ 
pipistrelle 7 43 1 12 15 112 2 192 14.4 

Pipistrelle sp. 
(peak 
frequency of 
40kHz) 

 1   5 20  26 2.0 

Common 
pipistrelle 13 51 15 190 409 230  908 68.2 

Pipistrelle sp. 
(peak 
frequency of 
50kHz) 

 11  8  3  22 1.7 

Soprano 
pipistrelle  15  24 61 45  145 10.9 

Long-eared 1 1 0.1 
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bat 

Myotis sp. 1 1 14 8 24 1.8 

Grand Total 21 122 17 238 506 426 2 1332 100 

3.4 Monthly data presented in Table 3 cannot be directly compared due to variation in monitoring effort 
between months (due to equipment failure or user error). In order to provide a relative 
representation of bat activity and allow direct comparison, the data have been expressed as bats 
per hour during each month and this information is provided in Table 4 below. This demonstrates 
that the highest level of bat activity was recorded for common pipistrelle with a total of 0.7 B/h. This 
ranged from 0.05 passes per hour in April to 1.64 passes per hour in July. 

3.5 Nathusius’ pipistrelle had the second highest level of recorded passes, with passes recorded every 
month, ranging from 0.01 B/h in June to 0.34 B/h in September. Soprano pipistrelle also recorded 
relatively high activity, with a peak of 0.22 B/h in August. A low rate of activity was recorded for the 
remainder of species (≤0.05 B/h each month).  

Table 4:  Bat passes per hour (B/h) of each species recorded per month (April-October 2012) 

Species 
Bat passes per hour 

April May June July August September October Total 
Noctule  0.01  0.01 0.01 0.02  0.01 
Leisler’s bat    0.02    <0.01 
Serotine      0.01  <0.01 
Nathusius’ pipistrelle 0.02 0.26 0.01 0.10 0.05 0.34 0.03 0.15 
Pipistrelle sp. (peak 
frequency of 40kHz)  0.01   0.02 0.06  0.02 

Common pipistrelle 0.05 0.31 0.19 1.64 1.49 0.69  0.70 
Pipistrelle sp. (peak 
frequency of 50kHz)  0.07  0.07  0.01  0.02 

Soprano pipistrelle  0.09  0.21 0.22 0.14  0.11 
Long-eared bat   0.01     <0.01 
Myotis sp. <0.01   0.01 0.05 0.02  0.02 
Grand Total  0.07 0.75 0.22 2.05 1.84 1.28 0.03 0.89 

3.6 Codes have been used in Table 5 to identify the times after sunset and before sunrise of each bat 
pass. This analysis has revealed that 40.5% of passes were recorded within 3 hours of sunset; 
4.7% of bat passes were recorded within 3 hours of sunrise and the remainder of passes were 
recorded in the middle of the night2.  

                                                      
2 The period between 3 hours after sunset and 3 hours before sunrise which varied between 1hr 33 minutes in June and 6hrs 38 
minutes in duration in October. 
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Table 5:  Time after sunset and before sunrise of each bat pass throughout the survey season 

Species 

Time after sunset code 
(between sunset and 3 hours after sunset) Middle of the night 

Time before sunrise code (between 3 hours  before 
sunrise and sunrise) 

1 2 3 4 5 6 7 8 9 10 9 8 7 6 5 4 3 2 1 Grand 
Total 

Noctule   2 5 1 1 1   10 

Serotine   2   2 

Leisler’s bat   1 1   2 

Nathusius’ pipistrelle   11 2 5 16 18 14 14 96 1 3 2 2 1 7  192 

Pipistrelle sp. (peak freq. of 40kHz) 1  1 1 1 2 3 11 2 1 2 1   26 

Common pipistrelle   8 15 16 35 45 130 70 551 3 6 22 5 2   908 

Pipistrelle sp. (peak freq. of 50kHz) 1  1 4 3 2 11   22 

Soprano pipistrelle   2 6 4 20 22 19 21 48 1 2   145 

Long-eared bat   1    1 

Myotis sp.   2 1 4 8 9   24 

Number of passes 2 0 24 23 32 78 88 173 119 730 7 12 24 7 4 2 7 0 0 1332 

Percentage of passes 40.5 54.8 4.7 100 
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3.7 Table 6 provides a summary of the total number of bat passes of all species each night.  

3.8 The average number of bat passes per night was 15.3 and this varied between 0 and 198 passes 
in any one night.  

3.9 There were four nights on which over 100 passes were recorded (total across the four nights = 
574). Of these, 91% (n = 526) were attributed to common pipistrelle.  

3.10 The highest activity rate of 2.04 B/h was recorded in July with August and September recording 
similarly high levels of bat activity (1.84 and 1.28 B/h respectively). 

Table 6: Passes per day of the month (the greyed out cells are periods in which the detector was 
not operational) 

Day of the 
month April May June July August September October 

01 12 4 
02 16 2 
03 7 1 31 
04 1 2 2 13 
05 2 13 16 
06 1 1 16 
07 1 121 
08 22 8 
09 26 3 
10 12 1 
11 3 2 
12 1 2 11 
13 1 19 2 
14 14 46 
15 2 7 
16 3 3 16 
17 2 
18 11 
19 8 1 1 19 
20 1 1 10 16 25 
21 4 3 10 
22 23 109 5 
23 29 48 146 2 
24 13 19 198 
25 2 10 
26 1 1 25 16 15 
27 2 7 3 6 10 
28 1 11 1 5 6 
29 13 9 11 
30 4 1 
31 - 2 - - 

Grand Total 21 122 17 238 506 426 2 
B/h 0.07 0.75 0.22 2.04 1.84 1.28 0.03 
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4 Discussion 

4.1 Bat species recorded at the Dungeness Bird Observatory in 2012 mainly comprised regionally 
common species. However, the frequency of Nathusius’ pipistrelle recorded is comparatively higher 
than would be expected in other parts of the country being as the species is generally not 
encountered during standard surveys (Bat Conservation Trust, 2012). Results for each species (or 
genus where relevant) are discussed below:  

Pipistrelle bats 

Common pipistrelle 

4.2 Common pipistrelle was the most frequently recorded species at the Dungeness Bird Observatory, 
with 0.7 B/h recorded (n = 908; 68.2% of all recorded passes). It is also the most common species 
of bat in the UK (Hundt, 2012). The earliest pass was noted 45 minutes after sunset and the latest 
pass was recorded 99 minutes before sunrise. The frequency and timing of passes is indicative of 
the presence of a transitional roost3 with low numbers of bats present in proximity to the site.  

4.3 July and August were the months of greatest activity with 1.64 and 1.49 B/h respectively. In the UK 
young are typically born in July and suckle until to mid-August, with adult females foraging 
intensely during this period, typically within a short distance of a maternity roost. On the four 
occasions in which elevated levels of activity by the species were recorded, 351 of the passes were 
in the middle of the night.  

4.4 As the species is considered to be sedentary (Bat Conservation Trust & University of Bristol, 2009) 
it is reasonable to conclude that this pattern is a result of occasional intense periods of foraging in 
the vicinity of the detector rather than migratory behaviour. However, on the 23rd and 24th August 
when a total of 311 passes were recorded, this coincided with a small arrival of bird migrants. 
Notable migratory moth species were also recorded on these nights (David Walker, pers. comm., 
2013). It is feasible that local bat populations could have been supplemented by migratory 
individuals or were responding to higher prey levels. 

4.5 In order to confirm this theory it would be necessary to capture and use rings to mark individual 
bats. This would demonstrate whether it is one/a small number of local bats foraging or occurrence 
of a greater number of migratory individuals passing the detector. 

Nathusius’ pipistrelle 

4.6 Nathusius’ pipistrelle was the second most frequently recorded species at the site, with a rate of 
0.15 B/h recorded (n = 192; 14.4% of all recorded passes). The species was recorded each month 
between April and October inclusive, with the highest levels of activity recorded in May (n = 43; 
0.26 B/h) and September (n = 112; 0.34 B/h). Low activity levels were recorded in the remainder of 
months (n = ≤ 15; ≤ 0.1 B/h). 

4.7 Studies in mainland Europe suggest that during early autumn, Nathusius’ pipistrelle females begin 
to migrate in a south-westerly direction to congregate and mate with the males. In late 
autumn/early winter, both sexes begin to migrate further south-west to hibernation sites in Western 
Europe. The occurrences of individuals recorded on oil platforms in the North Sea between 
September and November is consistent with this behaviour. The rapid increase to 0.34 B/h from 
the base rate of <0.1 B/h within the site in September could provide supportive evidence of 
migration of some description.  

4.8 Occurrence of bats on oil platforms in May is consistent with migration in a north-easterly direction. 
This behaviour appears to be reflected in the high levels of recorded passes in May within the site 
(0.26 B/h). It is suggested that the species migrates from Scandinavia to avoid the harsh winters 
and then overwinters in the British Isles (Bat Conservation Trust & University of Bristol, 2009; Bat 
Conservation Trust, 2012). Nathusius’ pipistrelles have been widely recorded throughout the British 
Isles but records are sparse. They are known to be resident and breed in the UK (Russ, 2001) 

                                                      
3 Bats may occupy a transitional roost for a few days or several weeks. Transitional roosts such as this may be occupied by a few 
individuals or occasionally small groups (Hundt, 2012). 
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therefore the low number of passes at the site between June and August inclusive may be 
indicative of a small resident population. The Bat Conservation Trust (2012) states that the 
increase in records in the British Isles in recent years may reflect sampling effort, although the 
possibility that the species’ range is expanding cannot be discounted. 

4.9 At the site, the majority of passes (n = 96; 50% of Nathusius’ pipistrelle passes) were recorded in 
the middle of the night, i.e. the period between 3 hours after sunset and 3 hours before sunrise. 
This activity suggests individuals probably did not originate from local roosts. On five occasions 
more than ten passes were recorded in a single night, those being 23rd May, and the 3rd, 12th, 19th 
and 20th September. For these dates the bird and moth records were interpreted to identify whether 
there was any notable migratory behaviour.  Small arrivals of bird migrants were noted on the 3rd 
and 20th September which may suggest suitable conditions for migratory bats.  

4.10 On 12th September 10 passes were recorded within a 70 minute period. This could be the result of 
1 bat completing a foraging circuit within the area or several bats passing the locality. Passes on 
other nights were less aggregated, with no clear patterns of occurrence. The earliest pass was 
recorded 42 minutes after sunset and the latest pass was recorded 45 minutes before sunrise. 
These passes are close to the emergence and re-entry times of the species suggesting the 
individual will probably have roosted close by. The passes close to dawn may have been a resident 
bat in a transitional roost or a migratory individual searching for an appropriate roost site.  

Soprano pipistrelle  

4.11 Soprano pipistrelle bats were recorded at a rate of 0.11 B/h (n = 145; 10.9% of all recorded 
passes). The species was recorded in May and July, with highest activity in August (0.22 B/h) and 
September (0.14 B/h).  

4.12 These peaks in activity correspond with the period in which volant4 young are beginning to emerge 
from roosts, at which point there is an increase in population size (Hundt, 2012).  Therefore it is 
likely that the passes are made by a small resident local population. This is further supported by 
the pattern of activity throughout the night, with the greatest levels of activity recorded in the first 
three hours after sunset (n = 94; 65% of recorded soprano pipistrelle passes), the period in which 
the greatest level of bat activity typically occurs in the UK (Hundt, 2012).      

Nyctalus sp. and serotine 

4.13 Nyctalus species (noctule and Leisler’s bat) and serotine are ‘big bats’ which are known to migrate 
considerable distances in mainland Europe.  

4.14 Low levels of big bat activity were recorded at the detector, with 0.01 noctules per hour (total n = 
10), and less than 0.01 serotine and Leisler’s bat per hour (n = 2 each). Big bats were recorded in 
May, July, August and September. No bats were recorded in the 3 hours before sunrise, with 
comparative numbers recorded in the 3 hours after sunset and the middle of the night. Due to the 
low levels of activity recorded there are no clear patterns in the data. There were a maximum of 2 
passes recorded in any one night, suggesting a low number of residents or possibly scarce 
migratory individuals.  

Myotis sp. 

4.15 Bats in the Myotis genus were recorded on 24 occasions, averaging 0.02 B/h throughout the 
monitoring period. Single passes were recorded in April and July with higher activity levels in 
August and September (n = 14; 0.05 B/h and n = 8; 0.02 B/h respectively). Patterns of activity 
throughout the night suggest likely foraging activity, with passes recorded between 114 minutes 
after sunset and the middle of the night. The low number of passes is likely to be a result of the 
open landscape surrounding the detector which is of low suitability for the species. 

Long-eared bats  

4.16 A single long-eared bat pass was recorded in June 126 minutes after sunset. The low level of 
activity by long-eared bat is likely to be due to their flight behaviour and detectability. They typically 
commute to foraging sites along features such as hedgerows or ditches where the risk of predation 

                                                      
4 Bat young which are able to fly 
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is lower. The open landscape surrounding the detector is of low suitability for the species and they 
would have to be relatively close to the detector in order to be recorded (AnaBats have a 9m frontal 
detection range for the species (see Appendix 3)). As discussed in the Limitations to Methods 
Section, the use of the moth trap in proximity to the bat detector may also reduce the frequency of 
long-eared bats passing the locality. 

Rarities and vagrants 

4.17 By conducting analysis of bat calls in isolation without supporting evidence of identification in the 
hand it was not possible to determine whether any rarities or vagrants (as detailed in Table 1) were 
recorded.  

4.18 Many of the call parameters for rarities and vagrants are similar to species recorded in the UK, for 
example, calls of pond bat are very similar to those of Daubenton’s bats (Dietz, 2009). Daubenton’s 
bats are likely to be relatively common in the local area because the species primarily forages over 
open water and there are many large water bodies scattered across the shingle foreland. Unless 
the distinct social calls of the species are recorded there is a very low likelihood the two species 
can be reliably differentiated from recorded calls in isolation. 
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5 Conclusions 

5.1 For most species recorded in this study, no clear patterns of activity emerged. However, for 
Nathusius’ pipistrelle there was a notable increase in bat passes per hour during the known 
migratory period for the species in Europe. The peak in September corresponds with the key period 
in which bats are considered to head south-west from Scandinavia to overwinter in warmer 
climates. The May peak corresponds with the period in which bats are thought to migrate back to 
continental Europe to breed. The low level of passes throughout the year suggests that there is 
also a resident population in the area which becomes augmented with migrants from continental 
Europe in autumn.   

5.2 Although at this stage these data do not provide incontrovertible evidence of Nathusius’ pipistrelle 
migration, the frequency of records of the species returned at Dungeness mirror the pattern of 
activity from sources including the National Bat Monitoring Programme survey results, grounded 
bats within the UK and occurrence of bats on oil platforms and other structures out at sea. 

5.3 There are several ways in which this study could be expanded and moved forward. These include 
further survey at Dungeness to establish whether this pattern is repeated in successive years, 
survey at further east coast locations to identify whether this pattern is also shown at other 
locations (possibly indicating broad front movement), ringing and radio tracking studies to establish 
with certainty that migration occurs across the English Channel and, potentially, stable isotope 
analysis. The value of the information gained from the latter would be likely to depend on the 
distances bats were moving. 
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Appendix 1 - Figures 

Figure: Bat Detector Location  

(on next page) 
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Appendix 2 - Photographs 

Photo 1: Row of terraced houses with bird 
observatory to the right 

Photo 2: Surrounding scrub vegetation 

  

Photo 3:  Shingle beach 0.6km south of the 
site  
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Appendix 3 

Static detector set-up 

An AnaBat SD1 bat detector was placed in a camouflaged waterproof box with a 12V battery 
attached. The microphone was attached to a 3m cable which was connected to the detector. The 
microphone was housed inside a sealed curved pipe to keep water off the microphone without 
incurring significant loss in sensitivity. The pipe was positioned at 1.5m height without any solid 
objects present close to the microphone to prevent interference or impedance to recording bat 
calls. 

Assessment of bat data  

The AnaBat SD1 frequency division bat detector was used to record bat calls. The AnaBat provides 
a frequency down conversion which generates audible audio signals with frequencies directly 
related to those the bat is producing.  

The likelihood of detecting bats acoustically depends on the propagation of sound through air, the 
characteristics of bat calls, and the way sound is received and processed by the bat detector. 
Previous collaborative research by BSG and Bristol University has shown that bat detectors detect 
calls from some species of bats at greater distances than others. In general, bats with calls that can 
be detected over greater distances are larger bats which use calls that are both high amplitude and 
low frequency such as the noctule and the most difficult to detect are those which use low 
amplitude calls, such as the brown long-eared bat and barbastelle, or high frequencies, such as 
horseshoe bats Rhinolophus spp. Table 2.1 shows the mean frontal detection range of AnaBats for 
echolocation calls from UK bat species based on research undertaken by BSG in collaboration with 
Bristol University (Holderied et al., unpublished data). 

Table 3.1: Estimated mean frontal detection ranges for selected bat species using AnaBat 
detectors at standard ‘field’ settings. 

English name Latin name 
Mean frontal 
detection 
range (m) 

Soprano pipistrelle Pipistrellus pygmaeus 24 

Brown long-eared bat  Plecotus auritus 9 

Natterer’s bat  Myotis nattereri 13 

Noctule  Nyctalus noctula 47 

Leisler’s bat  Nyctalus  leisleri 38 

Barbastelle  Barbastella barbastellus 7 

Lesser horseshoe bat  Rhinolophus hipposideros 7 

Bat call identification 

Recorded bat calls were analysed using Analook software to confirm the identity of the bats 
present. Where possible, the bat was identified to species level. For species of long-eared bats 
records were not identified to species level due to the overlapping call parameters of each species. 
There is an increased likelihood that the two recorded passes refer to brown long-eared bats 
because although the south coast is a stronghold for grey long-eared bats Plecotus austriacus, the 
species has not been recorded locally and is relatively rarity (Harris & Yalden, 2008). Species of 
the genus Myotis were grouped together as many of the species have overlapping call parameters, 
making species identification problematic (Hundt, 2012).  

For Pipistrellus species the following criteria, based on measurements of peak frequency, were 
used to classify calls: 
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Common pipistrelle    ≥42 and <49 kHz 

Soprano pipistrelle    >51 kHz 

Nathusius’ pipistrelle    <39 kHz  

Common pipistrelle / Soprano pipistrelle ≥49 and <51 kHz 

Common pipistrelle / Nathusius’ pipistrelle ≥39 and <42 kHz 

Bat calls which could not be ascribed to any of these categories were not used in the analysis. 

Calculation of relative activity 

The Analook software enables analysis of the relative activity of different species of bats by 
counting the minimum number of bats recorded within discrete sound files. Once triggered by 
ultrasound, the AnaBat records sound files with a duration of 15 seconds, which may contain a 
number of individual bat passes, or discrete groups of ultrasound ‘pulses’. For the purposes of this 
analysis, the recording of one or more passes by a single species of bat within a 15 second sound 
file is counted as a single bat pass (B).  

Being as night length and the number of days recording varied between months, it is necessary to 
provide a measure of ‘relative activity’.  In this analysis, bat passes per hour (B/h) has been used 
by dividing the number of bat passes by the number of recording hours. 

Constraints of analysis 

More than one pass of the same species was counted within a sound file if multiple bats were 
recorded calling simultaneously. During analysis of sound files, it was possible to estimate the 
minimum number of bats recorded on individual sound files but not whether consecutive sound files 
had recorded, for example, a number of individual bats passing the detector as they commute to a 
feeding habitat or one bat calling repeatedly as it foraged by the detector.  

In order to remove this constraint vantage point surveys or infrared cameras could have been used, 
however both methods were considered to be labour intensive and likely to yield limited beneficial 
information. 

Analysis by sunset-sunrise times 

As part of the analysis of nocturnal patterns of behaviour for bats at Dungeness the data were split 
into discrete time periods relating to their proximity to sunset or sunrise. The time categories (time 
codes: TC) were as follows:  

TC0 = before sunset 

TC1 = 0-20 min after sunset 

TC2 = 20-40 min after sunset 

TC3 = 40-60 min after sunset 

TC4 = 60-80 min after sunset 

TC5 = 80-100 min after sunset 

TC6 = 100-120 min after sunset 

TC7 = 120-140 min after sunset 

TC8 = 140-160 min after sunset 

TC9 = 160-180 min after sunset 
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TC10 = Middle of night (varies across seasons) 

TC9 = 160-180 min before sunrise 

TC8 = 140-160 min before sunrise 

TC7 = 120-140 min before sunrise 

TC6 = 100-120 min before sunrise 

TC5 = 80-100 min before sunrise 

TC4 = 60-80 min before sunrise 

TC3 = 40-60 min before sunrise 

TC2 = 20-40 min before sunrise 

TC1 = 0-20 min before sunrise 

TC0 = after sunrise 

 The middle of the night period (the period between 3 hours after sunset and 3 hours before 
sunrise) varied between 1hr 33 minutes in June and 6hrs 38 minutes in October. 


