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1 Background and aims  

1.1 Migratory movements of bats have been known about and described for around the last 100 years 
(Popa-Lisseanu & Voigt, 2009). There has been an increase in interest in this area of research in 
recent years with a number of important publications on bat migration published in the last decade, 
and there is no sign of this trend slowing (e.g. Ahlen et al., 2009; Hutterer et al., 2005; McGuire et 
al., 2011; McGuire et al., 2013; Popa-Lisseanu et al., 2012). This has been driven partly due to ad-
vances in research methods, but also due to new perceived threats to migratory bats, for example 
from wind farms in North America, Canada and Europe, in combination with the high level of statu-
tory protection that bats receive in Europe. Nevertheless, there are large gaps in our knowledge of 
bat migration worldwide and most published information relates to studies undertaken in North 
America and continental Europe.  

1.2 There is considerable uncertainty as to whether UK populations of bats are migratory and what the 
extent of such movements might be. There is a growing body of evidence to suggest that some bat 
species that are thought to be resident and non-migratory in the UK, may actually be undertaking 
migratory movements in and out of the country. Much of this evidence has come from records of 
grounded bats on ferries and oil rigs offshore and also at coastal sites. Interpretation of the sea-
sonality of these records and known migratory behaviour of bats in mainland Europe, supports the 
theory that some species may migrate to and from the UK. Gaps in our knowledge are not (as far 
as we know) being addressed through strategic research, although small scale studies and devel-
opment-driven survey at coastal sites have provided data that also indicates seasonal migration of 
UK bats.  

1.3 In 2012 BSG Ecology undertook a pilot study to determine if pulses of bat activity indicative of mi-
gration 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 pres-
ence of a bird observatory, which is manned by a permanent ecologist.  It is approximately 40km 
west of the French coast, and bats (and other mobile fauna including birds and insects) moving be-
tween continental Europe and the UK would minimise time spent over the sea if crossing the Eng-
lish Channel at this location. It therefore seems a logical place for bats to move into and out of the 
UK and to try and record any such movements. 

1.4 The study at Dungeness showed that notable seasonal peaks in activity occurred in May and Sep-
tember for Nathusius’ pipistrelle, a species that is known to migrate long-distances in spring and 
autumn in continental Europe. Although such clear patterns did not exist for other species, the sea-
sonal pattern for this species mirrored the pattern of activity recorded from records of grounded 
bats as well as National Bat Monitoring Programme data.  

1.5 In 2013, automated bat detectors were deployed at another five coastal locations in England to 
build on the results of the 2012 pilot study. These locations are as follows: 

 Sandwich Bay Bird Observatory, Kent; 

 The White Cliffs of Dover (National Trust), Kent; 

 Pilning Wetland, Severn Estuary, Gloucestershire; 

 Spurn Lighthouse (Yorkshire Wildlife Trust), East Yorkshire; and 

 Portland Bird Observatory, Dorset. 

1.6 The locations were chosen to build on the results of the 2012 Dungeness pilot study and following 
a similar rationale. Each of the locations was chosen as they are on known migration routes, where 
migration movements of other taxa (principally birds and moths) are recorded. They are also loca-
tions where staff are available to download data and maintain the operation of the detectors. Two 
of these were on the Kent coast to further build upon our knowledge of bat movements in this area. 
Two other detectors were deployed at coastal bird observatories (Portland Bird Observatory and 
Spurn Lighthouse) with one on the edge of another known migration route for birds (the Severn Es-
tuary), on a west-facing coast. The latter three are at specific localities on different coastlines 
(western English Channel, North Sea, Bristol Channel/Severn Estuary) that have a reputation for 
recording large movements of migrant birds. Each of these areas, however, are distinct in the tim-
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ing/seasonality, abundance and composition of the migrant species that they record and this may 
be related to their location and proximity to other land masses that migrants will travel to and from.  

1.7 One aim of the study was to try and show differences in the activity of potential migrant bats at dif-
ferent localities within the UK. These differences may relate to, for example, seasonality or timing 
of activity, links to movements of other migratory species or prevailing weather conditions. 

1.8 Spurn has long been known as possibly the best location on the east coast of England to observe 
bird migration. For this reason, there is a Bird Observatory, permanently staffed by professional 
ecologists and a bird radar station, run by the Food and Environment Research Agency (FERA) 
and data on weather and bird numbers/species are recorded on a daily basis. A potential benefit to 
having such complete records of migratory movements being kept for the Spurn area is that it may 
be possible to draw preliminary conclusions as to whether bat records coincided with specific 
weather conditions or conspicuous arrivals of bird migrants and this is another aim of this study. 

1.9 The key aim of this study has been to investigate whether there is any evidence of likely migration 
of bats at this location. Initial work has been on a relatively small scale, and has involved the de-
ployment of a single automated bat detector at Spurn Lighthouse during the period August-
November 2013.  
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2 Introduction 

Overview 

2.1 Birds and bats are the only flying animals to undertake seasonal return migration from breeding to 
non-breeding areas; however, migration in bats is far less common than in birds with less than 3% 
of bats (in comparison to around 30% of Palearctic1 bird species) showing migratory behaviour (i.e. 
seasonal movements of more than 50km) and only 12 species for which long-distance movements 
of more than 1000km (one-way) have been recorded (Bisson et al., 2009). All of the latter belong to 
the family Vespertilionidae2, are insectivorous and are found in temperate regions of Europe and 
North America. 

2.2 The key reason why fewer species of bats migrate than birds probably relates to the ability of bats 
to sustain torpor in hibernation which gives bats the option of hibernating in response to lack of in-
sect prey during the winter. Most temperate zone bats that migrate do so to travel to hibernation 
sites with optimum conditions for surviving the winter. Many species of bats e.g. horseshoe bats 
and Myotis bats hibernate underground in systems that offer consistent microclimates in winter and 
characteristically undertake relatively short migrations to hibernation sites. Long-distance migrants 
are typically tree-roosting species that are offered insufficient protection from extreme cold during 
hibernation and migrate to climates that are mild in the winter (e.g. Popa-Lisseanu & Voigt, 2009).  

Bat migration in Europe  

2.3 Knowledge of European bat migration is largely based on recoveries of ringed (or ‘banded’) indi-
viduals (Hutterer et al., 2005) as well as a handful of other studies.  Hutterer et al. (2005) splits bat 
species into four categories and the species listed below are ones which occur regularly in the UK:  

 Long-distance migrants – seasonal migrations of more than 1000km. Migration direction of 
these species is usually north-east in spring and south-west in autumn. These include: parti-
coloured bat Vespertilio murinus3, noctule Nyctalus noctula, Leisler’s bat N. leisleri, and 
Nathusius’ pipistrelle Pipistrellus nathusii; 

 Regional migrants – seasonal migrations (usually between summer and hibernation roosts) of 
less than 1000km. The direction of migration is often determined by the location of suitable hi-
bernation sites (often underground). These include: barbastelle Barbastella barbastellus, sero-
tine Eptesicus serotinus, Brandt’s bat Myotis brandtii, whiskered bat Myotis mystacinus, 
Daubenton’s bat Myotis daubentonii, greater mouse-eared bat Myotis myotis,4 and common 
pipistrelle Pipistrellus pipistrellus; 

 Sedentary species – short distance travel between roosts or migrate less than 100km. These 
include: Natterer’s bat Myotis nattereri, Bechstein’s bat Myotis bechsteinii, long-eared bats 
Plecotus spp., and horseshoe bats Rhinolophus spp.; and 

 Status unknown – there are insufficient data. The only UK species this applies to is soprano 
pipistrelle. 

2.4 Other studies on bat migration in Europe have included studies that provide evidence of offshore 
foraging and bat activity of migratory and non-migratory species in the Baltic (Ahlen et al., 2009); 
bat detector records of Nathusius’ pipistrelle and noctule recorded from an offshore wind farm in 
Dutch waters (Poerink et al., 2013); and stable isotope analysis of fur samples (Popa-Lisseanu et 
al., 2012). 

                                                      
1 The Palearctic is one of eight ecozones that sub-divide the earth’s surface. It includes Europe, Asia north of the Hima-
layas, north Africa and northern parts of the Arabian peninsula. 
2 The largest and best-known family of bats, containing over 300 species, and also known as ‘evening’ bats. 
3 Parti-coloured bat is a vagrant to the UK but does seem to occur regularly. 
4 Greater mouse-eared bat is almost extinct in the UK, with a single bat found hibernating in Sussex in the last few win-
ters the only recent record. 
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2.5 There are currently thought to be 17 resident species of bat in the UK, which are known to form 
maternity colonies5 (BCT, 2013). There are also a further eight species that have been recorded as 
vagrants/occasional visitors. 

2.6 There is currently little information available on the migratory behaviour of UK bats, but all four 
species that are known to undertake long-distance migration within Europe (see above) occur in 
the UK (parti-coloured bat is a rare vagrant).  

2.7 One species for which there is clear evidence of migration in and out of the UK is Nathusius’ pipi-
strelle, which was afforded the status of migrant winter visitor over 20 years ago under the assump-
tion that bats migrated to the UK to hibernate in the winter (Speakman et al., 1991). Since then a 
small number of breeding colonies as well as advertising or lekking6 males have been found in the 
UK and Northern Ireland.  In addition, records of individuals in the summer, as well as during the 
spring and autumn migration periods, have become more and more frequent. (Russ et al., 2001). 
Other evidence of migration in and out of the UK has been provided by offshore records of this 
species found on oil rigs and boats in both spring and autumn. 

2.8 As almost all long-distance migratory birds (and presumably bats) travel to milder climates during 
the non-breeding period, they predominantly move north-south. In Europe, however, there is also a 
strong east-west movement towards the coast, which leads to the predominant movement direction 
being south-west (as found for long-distance migrant bats in Europe). The UK, which has a warm 
maritime climate in the winter (in comparison to freezing conditions in continental (particularly 
northern and eastern) Europe, attracts millions of wintering birds from eastern and northern Europe 
(e.g. starlings, chaffinches, thrushes, waterbirds etc.) that take advantage of the abundant food 
available. Given that the UK is at a migration crossroads for many birds, with wintering species 
(from the east and north) replacing summer migrants that are moving south (mainly insectivorous 
species), it is also possible that the UK is attractive to migrant bats that may arrive here to hiber-
nate in the winter from northern and eastern Europe and that bats which summer and breed here 
may move south to hibernate/overwinter. Patterns of migration in birds, many of which are well un-
derstood, can be very complex involving both longitudinal and latitudinal migration and many differ-
ent movement patterns within those overall categories. It is possible that similar complexity exists 
within movement of migratory bats. 

2.9 One which may be relevant for bats (and particularly Nathusius’ pipistrelle Pipistrellus nathusii is 
chain migration, when populations of the same species replace each other as northern populations 
replace those moving south. This migration pattern is commonly found in UK bird populations such 
as redshank Tringa totanus, chiffchaff Phylloscopus collybita and European goldfinch Carduelis 
carduelis (e.g. Newton, 2008). Some long-distance migrant bats, for example Nathusius’ pipistrelle, 
noctule and hoary bat Lasiurus cinereus (from the Nearctic), are also known to be partial migrants, 
where the sexes migrate separately with males taking up residence along female’s migratory 
routes in order to mate with them in the autumn (Petit & Meier, 1999; Cryan, 2008; McGuire et al. 
2013). 

                                                      
5 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. 
6 This behaviour involves male bats ‘singing’, often from perches to entice visiting females to mate with them. 
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3 Materials and methods 

Selection of detector location  

3.1 In order to obtain baseline information, a fixed point automated bat detector was used to remotely 
monitor bat activity at the Spurn Lighthouse.  The AnaBat SD1 bat detector was located at Ord-
nance Survey Grid Reference TA40341123. The position of the detector is shown on Figure 1 in 
Appendix 1, with the location of the other five detectors deployed in 2013 shown in Figure 2 in 
Appendix 1.  

3.2 Spurn Head is a narrow sandy spit around 3 miles in length that projects south and south-west out 
from the south-eastern tip of East Yorkshire and forms the north bank of the mouth of the Humber 
Estuary. It covers around 113ha of land above high water and can be as narrow as 46m wide (at 
the ‘Narrow Neck’) and as wide as 270m at the tip of the spit (known as ‘the Point’) depending on 
the state of the tide. The lighthouse is located around 1km north-east of the point itself. The habi-
tats along the point are dominated by sand dunes, shingle banks, intertidal mud flat, saltmarsh and 
scrub (which is extensive at the Point. The sand dune areas are mainly held together by marram 
grass Ammophila sp. and sea buckthorn Hippophae rhamnoides. These habitats provide some for-
aging opportunities for bats and there is some roosting habitat in buildings present at the point, 
which include a number of disused military defence bunkers as well as the Humber Pilot boat sta-
tion. Although these buildings have not yet been inspected for evidence of bats they may be used 
regularly by bats, and possibly by tired migrant bats looking for shelter having made a sea cross-
ing. There are anecdotal records of migrant or vagrant bats recorded roosting in unusual habitat in 
the UK and these include a vagrant parti-coloured bat that flew the length of Spurn Head and 
roosted in full view on the wall of the Humber Pilot boat station in September 2012.  

3.3 These factors suggest that baseline levels of bat use of the area are likely to be low, although there 
is some habitat available for roosting and foraging. There is limited baseline knowledge of bats in 
the area although there have been several anecdotal records of bats seen arriving ‘in-off’ from the 
North Sea as well as bats flying in the day during the autumn, which may indicate that these are 
newly arrived migrants. In addition, there is an apparent breeding roost of common pipistrelle at the 
Yorkshire Wildlife Trust office at the Bluebell Café in Kilnsea, which is around 5km north-east of the 
lighthouse. There is a very strong fly-way for diurnal migrant birds that head south along the head-
land in both spring and autumn to (presumably) cross the Humber into Lincolnshire and Spurn 
Head is the first point of arrival and last point of departure for many nocturnal migrant birds that 
cross the North Sea in spring and autumn. 

Deployment, data collection and analysis 

3.4 Full details of equipment used for bat surveys and analysis methods are included in Appendix 3 
and are summarised below. 

3.5 The bat detector was deployed at Spurn Lighthouse between 2 August and 15 November 2013 
inclusive. It was protected by a waterproof case and attached to a power supply, initially a 12v ex-
ternal battery, and from the end of September to a mains supply. The microphone (required to de-
tect the bat echolocations) was housed within a section of piping in order to waterproof the unit. A 
6m long extension cable was used to connect the microphone to the AnaBat. The microphone was 
installed in a north-east facing window of the lighthouse at c15m above ground level (agl) to mini-
mise likely effects of prevailing weather and increase the likelihood of recording bats flying from the 
direction of the North Sea. The height of the detector above ground means that the effective survey 
volume of the detector is double what it would be if it were placed at ground level (Hobbs et al., 
2011). The detector was set to record continuously throughout the day and night due to the possi-
bility of recording migrant bats arriving or foraging during the day.  

3.6 Two Yorkshire Wildlife Trust staff members were trained by a BSG Ecology staff member to collect 
recordings from and maintain the AnaBat unit. This included changing the batteries, downloading 
the data and troubleshooting any basic problems.  Data were sent to BSG on a fortnightly basis for 
analysis. 
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3.7 Data were analysed using Analook software (full details are included in Appendix 3).   As well as 
identifying bat calls to species where possible, when feeding buzzes were recorded from any spe-
cies these were labelled accordingly. 

3.8 The data were exported into a spreadsheet in order to interpret the recordings. As part of the anal-
ysis of nocturnal patterns of behaviour for bats the data were split into discrete time periods relating 
to their proximity to sunset or sunrise. Also, relative activity rates were calculated to correct for sur-
vey effort (time). Although the detector was set to record continuously, the number of bat passes 
was corrected for effort using only the hours between sunset and sunrise (the night period), as only 
one bat pass was recorded during the day. In the analysis we use bat passes per night (B/n) or bat 
passes per night hour (B/h) to describe relative activity levels. As part of the analysis of nocturnal 
patterns of behaviour the data were split into discrete time periods relating to their proximity to sun-
set or sunrise. The time categories (time codes: TC) are provided in Appendix 3. 

3.9 Other information gathered by the Bird Observatory was used to further interpret the data. This in-
cluded prevailing weather each day and observations of bird migration. No detailed statistical anal-
ysis has yet been carried out to correlate bat activity to these factors and interpretation of the data 
is based on descriptive analysis of broad patterns that may suggest areas worth investigating in the 
future with more meaningful quantitative analysis. Radar data were not used but it is hoped that 
this may give further insights in the future. 

Limitations to Methods 

3.10 There were periods during the autumn (4-10 August, 17-21 August and 30 August – 4 September) 
when no data were recorded due to the external battery running flat much faster than predicted – 
hence the change to a more reliable mains power supply. The absence of data from 17 days/nights 
from a total of 86 when the detector successfully recorded has affected the analysis of the August 
data but should still allow the overall patterns in the data to be seen.  

3.11 The orientation of the detector microphone in relation to both the wind direction and the lighthouse 
may be a limitation in some respects. Although the orientation of the microphone favours detecting 
bats flying toward the detector from the direction of the sea it also records wind noise when the 
wind is moderate to strong from a northerly or easterly direction. It is possible that, because of the 
way the AnaBat detector records sound, wind noise may mask echolocating bats where the intensi-
ty of the sound produced by the wind is greater than that of a calling bat. This is unlikely to be an 
issue as most evidence suggests that bats are most likely to migrate (and be active) on nights with 
little wind (e.g. Ahlen et al., 2009). It may be an issue when bats have departed in good conditions 
and then are grounded by adverse weather with stronger winds along the coast, as is often the 
case when migrant birds are grounded in large numbers at Spurn Head. 
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4 Results  

Overview 

4.1 The bat detector was operating for a total of 91 nights between 2 August and 19 November 2013. 
Table 1 gives details of the number of passes and relative activity recorded for all bats recorded 
during the survey.  

4.2 A total of 2012 passes from at least six species of bat were recorded at the lighthouse. These in-
cluded common pipistrelle Pipistrellus pipistrellus, soprano pipistrelle Pipistrellus pygmaeus, 
Nathusius’ pipistrelle, at least one species of the genus Myotis and brown long-eared bat Plecotus 
auritus7. In addition three passes were recorded from either Leisler’s or serotine Eptesicus seroti-
nus bat on three separate occasions.  

Table 1: Total number of passes recorded (B) and relative activity (B/n) for all bat species 
(n=91).  

Species B B/n 

Common pipistrelle 1849 20.3 

Nathusius’ pipistrelle 49 0.5 

Soprano pipistrelle 34 0.4 

Common/ Nathusius’ pipistrelle 29 0.3 

Common/soprano pipistrelle 28 0.3 

Leisler’s bat/serotine 1 <0.1 

Probable serotine 1 <0.1 

Probable Leisler’s bat 1 <0.1 

Nyctalus/serotine 1 <0.1 

Myotis sp. 1 <0.1 

Long-eared bat sp. 1 <0.1 

4.3 Across the survey period, by far the highest activity rate was recorded from common pipistrelle, an 
average of 20.3 bats per night (B/n) with around 92% of the overall recorded activity being attribut-
able to this species. Activity rates of all other species were low with only pipistrelle bats recorded 
with any regularity. Nathusius’ pipistrelle was the second most frequent (0.5 B/n; 2.4%) with sopra-
no pipistrelle third (0.4 B/n; 1.6%) and unidentified pipistrelles making up 2.9% of recorded activity. 
Single passes were recorded for two species; brown long-eared bat (3 August) and a Myotis bat (3 
August). Three passes recorded on 16/17 August and 18 October could not be identified to species 
but were either Leisler’s bat or serotine. In the case of the record on 17th the call parameters close-
ly matched Leisler’s bat but some parameters overlapped with serotine bat and so it was not possi-
ble to be 100% certain. The October record closely matched serotine bat but for the same reason 
(overlapping call parameters) it was not possible to be certain of the identification.  

4.4 Feeding buzzes (60) were only recorded for common pipistrelle.  This equates to 3.2% of the total 
number of passes for this species. 

Monthly and weekly activity patterns 

4.5 The average activity rate was 22.1 B/n overall with similar figures for August (35.6 B/n) and Sep-
tember (42.9 B/n) followed by a marked drop in October (1.4 B/n) and no bats recorded in Novem-
ber. The seasonal activity rate for common and Nathusius’ pipistrelle can be compared with refer-
ence to Figures 1-2. Although there are only 49 passes for Nathusius’ pipistrelle and the dataset is 
not large and some potential differences in patterns of activity are apparent between this species 
and common pipistrelle, (these comparisons should be treated with caution due to the small size of 

                                                      
7 This record is assumed to refer to brown long-eared bat, not grey long-eared bat Plecotus austriacus, for 
reasons explained in Appendix 3. 
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the data set (see Interpretation). We have not produced these figures for other bat species as there 
are not enough data for a meaningful analysis to be done. For soprano pipistrelle, all but two of the 
total passes were recorded in August, with one in September and one in October. Of the August 
activity, all but five passes (n=27) were recorded during 2-3 August, with 19 of those during a 14 
minute period on 2 August. 

4.6 Figure 1 indicates that the monthly activity rate for Nathusius’ pipistrelle is relatively consistent be-
tween August (1.1 B/n) and September (0.8 B/n) with a drop in October (0.4 B/n). When this is 
compared to common pipistrelle (Figure 2), the pattern for August (48 B/n) and September (40.8 
B/n) appear similar to Nathusius’ pipistrelle but there is a much more marked drop in October (0.7 
B/n) for common pipistrelle. Comparing the weekly activity rate for each species in Figures 3-4 al-
so highlights some apparent differences8. 

 

Figure 1: Monthly activity rate for Nathusius’ pipistrelle. 

 

Figure 2: Monthly activity rate for common pipistrelle. 

 

4.7 For Nathusius’ pipistrelle, no bats were recorded until 14 August and then an overall peak was rec-
orded during 22-29 August (1.5 B/n), with activity then fairly consistent until the week of 9-15 Octo-
ber when no bats were recorded. The final records of the autumn were on 17 and 18 October.  

                                                      
8 The data from some weeks in August and early September are incomplete and the relative activity calcula-
tions have been adjusted to account for this. 

0

0.2

0.4

0.6

0.8

1

1.2

August September October November

B/n

Month

0

10

20

30

40

50

60

August September October November

B/n

Month



 
Spurn Lighthouse, East Yorkshire 

 9 28/11/2013 

4.8 For common pipistrelle, the pattern is perhaps less consistent with bats recorded throughout Au-
gust and September with fluctuating weekly activity and two clear peaks during 15-17 August 
(140.7 B/n) and 19-24 September (97.6 B/n). 

Figure 3: Weekly activity rate for Nathusius’ pipistrelle. 

 

Figure 4: Weekly activity rate for common pipistrelle. 

 

Activity patterns in relation to time of night 

4.9 For Nathusius’ pipistrelle a single pass was recorded during the day, at 10:29 on 23 August. This 
bat was also apparently producing a social call towards the end of the recording. Otherwise the 
earliest and latest passes were recorded at 39 minutes after sunset and 127 minutes before sun-
rise. A peak in activity was recorded during 60-100 minutes after sunset (TC4-5; 0.26 B/h) (see 
Figure 5) with no activity recorded within two hours of sunrise. For common pipistrelle, the activity 
pattern was similar with earliest and latest passes at 21 minutes after sunset and 11 minutes be-
fore sunrise. A peak in activity was also recorded during 60-100 minutes after sunset (TC4-5; 5 
B/h) (see Figure 6) and thereafter a decline, except for sustained activity from a presumed single 
bat foraging on 3 August close to sunrise, with 65 passes recorded in an 18 minute period on that 
night. 

4.10 The next most frequent species, soprano pipistrelle, was recorded between 36 minutes of sunset 
and sunrise with no clear pattern of activity discernable. All other species were recorded once or 
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twice with all of those records being during ‘the middle of the night’ period (TC7), except a single 
record of brown long-eared bat 67 minutes before sunrise. 
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Figure 5: Relative activity (B/h) for Nathusius’ pipistrelle in relation to sunset and sunrise.  

 

Figure 6: Relative activity (B/h) for common pipistrelle in relation to sunset and sunrise. 

 

 

 

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

B/n

Time Code

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

B/n

Time Code



 
Spurn Lighthouse, East Yorkshire 

 12 28/11/2013 

5 Interpretation 

Bat activity recorded at the Spurn Lighthouse was dominated by records of common pipistrelle, 
which is a common species in the area with the closest known maternity roost 5km to the north-
east at the Bluebell in Kilnsea. Nathusius’ pipistrelle records are regular and generally high in com-
parison to most other areas of the UK (Bat Conservation Trust, 2012). Of the other species record-
ed, soprano pipistrelle, Myotis bats (Natterer’s bat Myotis nattereri and Daubenton’s bat Myotis 
daubentonii are likely to be the most frequently encountered Myotis species in Yorkshire) and 
brown long-eared bat are common and widespread in the area. Leisler’s bat is distributed patchily 
throughout northern England but there may only be unconfirmed records in Yorkshire. There have 
also apparently only been unconfirmed records of serotine from Yorkshire previously9. 

Common pipistrelle 

5.1 Similar levels of activity were recorded in August and September for this species and activity 
dropped very markedly from 24 September with only 24 passes recorded after this date, in contrast 
to Nathusius’ pipistrelle (see below). There were several periods of elevated activity recorded, e.g. 
16-17 August (444 passes) and 22-23 September (615 passes) and most of these coincided with 
settled and warm weather, particularly during 22-23 September (according to the Spurn Bird Ob-
servatory website). The timing of records, with a peak around 60-100 minutes after sunset might 
imply that the area around the Lighthouse is not particularly close to a roost (common pipistrelles 
usually emerge close to sunset) and that it is probably not of primary importance for foraging. Alt-
hough this cannot be directly inferred from the data, the pattern of activity for common pipistrelle 
seems consistent with small numbers of bats undertaking regular flights along Spurn Point, per-
haps from the known roost at the Bluebell and foraging occasionally near the detector.  

Nathusius’ pipistrelle 

5.2 Although it is difficult to see clear seasonality to the occurrence of this species at Spurn Light-
house, as the detector was only in place in the late summer/autumn, there are some indications of 
possible migratory behaviour. There were no records before 14 August which may be coincidental 
but which may indicate that bats were not present regularly earlier in the summer; however, the de-
tector did not record during 4-10 August which weakens this hypothesis. The records in mid-August 
(14th and 16th) did not appear to coincide with significant arrivals of migrant birds, however (see be-
low).  

5.3 The record of a single bat in the day on 23 August might refer to a bat that had been disturbed from 
its roost or that needed to feed during the day for some reason. It is also possible that the record 
referred to a bat that had just arrived in-off the North Sea and was looking for somewhere to roost. 
The social call that this bat produced could therefore indicate that it was trying to locate other bats 
in a suitable roost location. However, this is currently supposition based on limited data. 

5.4 The timing of the daytime record coincided with a significant arrival of migrant birds during the late 
morning on 23 August. During the following few days (particularly 24-27 August) Spurn (and most 
of the east coast of the UK) witnessed one of the largest August ‘falls’ of continental migrant birds 
recorded in recent years and the highest weekly total of Nathusius’ pipistrelle passes of the autumn 
was also recorded (n=12; 1.5 B/n).   

5.5 Arrivals of migrant birds at Spurn are often noted during the latter half of the night and particularly 
during the morning, sometimes continuing all day (Roadhouse et al. 2012). This is due to the dis-
tance that birds (or bats) may need to fly from Scandinavia to cross the North Sea and reach land-
fall at Spurn. The key variable that dictates whether birds will depart is fine weather at the depar-
ture point, typically high pressure conditions and following winds on departure (e.g. Dotker et al. 
2011; Dotker et al. 2013). These enable birds to fly high and much more quickly and it is often not-
ed at Spurn (and mentioned on several occasions on the Bird Observatory website) that when 
winds have switched to an offshore direction birds often arrive later in the day, having had to strug-
gle into headwinds. It is possible that bats also arrive during daylight hours (as shown from anecdo-
tal records) for the same reason. The speed of migrating bats has only been measured in one 
study with migration simulations for silver-haired bats Lasionycteris noctovagens estimating a flight 

                                                      
9 http://www.nybats.org.uk/page14.htm 
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speed of c9m/s (McGuire et al., 2011). Based on this flight speed, if a bat crossed the North Sea to 
Spurn it may take c9 hours to travel from Holland (c300km) or c18 hours from Norway (c600km). 
There are around 10 hours between sunset and sunrise at the end of August and 14.5 hours at the 
end of October. Of course, if bats use following winds it is possible that flight speed, and therefore 
flight time, could become dramatically reduced.  

5.6 Other small peaks of Nathusius’ pipistrelle activity were also discernable during the following peri-
ods:  

 7-11 September - 8 passes were recorded in a period with few apparent continental bird arri-
vals but fine settled weather;  

 21-22 September - 8 passes were recorded during a warm period with light winds and small 
arrivals of continental migrant birds;  

 25-30 September - 4 passes were recorded during a warm and still period with moderate arri-
vals of continental birds; 

 5-7 October - 9 passes were recorded during a period of light westerly winds, following a large 
arrival of continental migrant birds during 1-3 October; and 

 17-18 October - 3 passes were recorded at the end of a week long period of continuous arri-
vals of continental bird migrants. At the end of this period, when the bats were recorded, the 
wind dropped considerably and temperatures increased, after a period of cold north and north-
east winds.  

5.7 It is not clear from these records whether records of Nathusius’ pipistrelles were linked to arrivals of 
migrant bids but it does appear that there may be a link, particularly during the peak at the end of 
August. It is interesting to note that records of Nathusius’ pipistrelle continue into October whereas 
common pipistrelle was very infrequently recorded after the third week of September. This pattern 
suggests that conditions along the Point were too cold or windy for common pipistrelle to feed or 
that bats had dispersed to mating or hibernation sites. It may also indicate that migrant Nathusius’ 
pipistrelles were continuing to arrive when conditions were not preferred by common pipistrelle. 

5.8 Apart from the single bat flying in the day, there were no records of bats within 2 hours of sunrise 
and a peak in records at the same period of the night as common pipistrelle. This suggests that 
most of the Nathusius’ pipistrelles recorded at Spurn in 2013 may not have been fresh arrivals off 
the sea but bats that have roosted nearby or possibly are migrating south along Spurn Head. Some 
of the records of bats recorded later at night; however, could refer to bats that have recently arrived 
off the North Sea. Late records, for example, included those at 04:52 on 30 September (c.10 hours 
after sunset); at 03:30 on 6 October (c.9 hours after sunset) 04:20 on 18 October (c.10 hours after 
sunset). 

5.9 There were some occasions when aggregated passes indicate that a single bat may have been 
recorded more than once – 4 passes in 62 minutes on 25 August; 4 passes in 4 minutes on 11 
September; and 5 passes in 32 minutes on 22 September but this did not occur as frequently as for 
common pipistrelle and no feeding buzzes were recorded for this species, which may also indicate 
that bats were not lingering in the area. Some of these aggregated passes, particularly those on 25 
August and 22 September may equally refer to different bats. McGuire et al. 2011 noted that mi-
grating silver-haired bats had emptied their digestive tracts during migration, used ‘torpor-assisted 
migration’ (went into torpor during the day) and had sufficient fat stores to last several days without 
feeding, all of which indicates that there may be no necessity for some species of bats to forage on 
migration. 

Other bat species  

5.10 There was no indication of migratory activity from soprano pipistrelle with most records in early Au-
gust from a prolonged period of activity on 2-3 August. There is also little that can be inferred from 
single records of the other species. However, Leisler’s bat is known to migrate long-distances and 
the record of a probable on 17 August (coinciding with a small arrival of migrant birds), with possi-
bly another the day before (either Leisler’s or serotine) may indicate that this was a migrant, espe-
cially considering its apparent rarity in the area. The same may also apply to the record of Leis-
ler’s/serotine on 18th October. 
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6 Conclusions 

6.1 This study regularly recorded a migratory species of bat, Nathusius’ pipistrelle, during the autumn. 
Although it is not possible to to compare autumn data with data on year-round activity levels for this 
species, patterns of activity recorded for this species suggest that it possibly migrates through the 
Spurn area. Although the local status of this species is not clear, due to lack of records, bat box 
surveys at Tophill Low Reservoir (around 30m north-west of Spurn) do produce regular records of 
both males and females of this species in both spring and autumn. There are no known breeding 
roosts of this species in northern England to the author’s knowledge. 

6.2 A single bat recorded during the day is of considerable interest, especially given that its arrival co-
incided with that of migrant birds that were observed arriving in-off the North Sea at around the 
same time of day. There is also other circumstantial evidence that pulses of activity of this species 
may correlate with other influxes of migrant birds. This is also indicated by the pattern of steady ac-
tivity from mid-August until mid-October in comparison to activity of common pipistrelle, which fell 
sharply after late September. 

6.3 A record of a probable Leisler’s bat and a probable serotine are also of interest given that they are 
apparently absent or scarce in the county and that both coincided with movements of migrant birds. 

6.4 This study presents the results from the deployment of single automated bat detector at Spurn 
Lighthouse for a relatively short period. The results therefore need to be treated with caution.  We 
intend to consider the results of this study in combination with those from five other coastal loca-
tions in the UK, and produce an overview report later in the winter. This may provide stronger evi-
dence of whether bat migration is occurring.  We will also be conducting stable isotope analysis of 
fur-clippings from Nathusius’ pipistrelle bats caught in the UK in 2013, which may provide clear evi-
dence of migration. 

6.5 Following the completion of the overview report, we will make further plans as how to best take the 
study forward in 2014. 
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Appendix 1 - Figures 

Figure: Bat Detector Location  

(on next page) 
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Appendix 2: Photographs 
 

Photograph 1: A ‘bat’s eye view’ of the point area, 
looking south-west from the top of the lighthouse. 

Photograph 2: The microphone housing fac-
ing north-east with the North Sea in the dis-
tance. 
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Appendix 3: Materials and methods 

Static detector set-up 

An AnaBat SD1 bat detector was placed in a camouflaged waterproof box with a 12V battery at-
tached. The microphone was attached to a 3m cable (which was connected to the detector) and 
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 relat-
ed 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. Pre-
vious 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 ampli-
tude calls, such as the brown long-eared bat and barbastelle, or high frequencies, such as horse-
shoe 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 detec-
tors 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 pre-
sent. Where possible, the bat was identified to species level. For species of long-eared bats rec-
ords were not identified to species level due to the overlapping call parameters of each species. 
However, it is assumed that the single record was a brown- long-eared bat as grey long-eared bats 
Plecotus austriacus, have not been recorded locally and are thought to be rare (Harris & Yalden, 
2008). Species of the genus Myotis were grouped together as many of the species have overlap-
ping 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: 

Common pipistrelle    ≥42 and <49 kHz 
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Soprano pipistrelle    >51 kHz 

Nathusius’ pipistrelle    <40 kHz  

Common pipistrelle / Soprano pipistrelle ≥49 and <51 kHz 

Common pipistrelle / Nathusius’ pipistrelle ≥40 and <42 kHz 

Calculation of relative activity 

The Analook software enables analysis of the relative activity of different species of bats by count-
ing 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 indi-
vidual 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) and bat passes 
per night (B/n) have been used by dividing the number of bat passes by the number of recording 
hours/nights. 

Constraints of analysis 

More than one pass of the same species was counted within a sound file if multiple bats were rec-
orded calling simultaneously. During analysis of sound files, it was possible to estimate the mini-
mum 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 Spurn Point 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:  

TC 0 = after sunrise and before sunset 

TC 1 = 0-20 min after sunset 

TC 2 = 20-40 min after sunset 

TC 3 = 40-60 min after sunset 

TC 4 = 60-80 min after sunset 

TC 5 = 80-100 min after sunset 

TC 6 = 100-120 min after sunset 

TC 7 = Middle of night (varies across seasons) 

TC 8 = 120-100 min before sunrise 

TC 9 = 100-80 min before sunrise 

TC 10 = 80-60 min before sunrise 

TC 11 = 60-40 min before sunrise 
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TC 12 = 40-20 min before sunrise 

TC 13 = 20-0 min before sunrise 

For each of these categories B/h was calculated to allow a comparison between the activity level 
recorded in different time periods and TC7 was corrected to allow for variation in night length 
throughout the survey season. 

 


