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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
(e.g. Ahlen et al., 2009; Hutterer et al., 2005; McGuire et al., 2011; McGuire et al., 2013; PopaLisseanu et al., 2012). This has been driven partly by advances 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 statutory 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

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 understood to be migratory1 (in comparison to around 30 % of Palearctic2 bird species), and
only 12 species for which long-distance movements of more than 1000 km (one-way) have been
recorded (Bisson et al., 2009). All of the latter belong to the family Vespertilionidae3, are
insectivorous and are found in temperate regions of Europe and North America.

1.3

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
insect 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

1.4

1
2

Knowledge of European bat migration is largely based on recoveries of ringed (or ‘banded’)
individuals (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: particoloured bat Vespertilio murinus4, 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
hibernation sites (often underground). These include: barbastelle Barbastella barbastellus,
serotine Eptesicus serotinus, Brandt’s bat Myotis brandtii, whiskered bat Myotis mystacinus,
Daubenton’s bat Myotis daubentonii, greater mouse-eared bat Myotis myotis,5 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
pipistrelles Pipistrellus pygmaeus.

Migratory movements are identified as seasonal movements of more than 50 km

The Palearctic is one of eight ecozones that sub-divide the earth’s surface. It includes Europe, Asia north of the
Himalayas, north Africa and northern parts of the Arabian peninsula.
3
The largest and best-known family of bats, containing over 300 species, and also known as ‘evening’ bats.
4
Parti-coloured bat is a vagrant to the UK but does seem to occur regularly.
5
Greater mouse-eared bat is almost extinct in the UK, with a single bat found hibernating in Sussex in the last few
winters the only recent record.
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1.5

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).
Bat migration in the UK

1.6

There are currently thought to be 17 resident species of bat in the UK, which are known to form
maternity colonies6 (BCT, 2013). A further eight species have been recorded as
vagrants/occasional visitors.

1.7

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). There is a growing body of evidence to suggest that
some bat species that have traditionally been 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 seasonality 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 have not yet been addressed through published research, although small scale
studies and development-driven survey at coastal sites have provided largely anecdotal data that
also indicates seasonal migration of UK bats,

1.8

One species for which there is growing evidence of migration in and out of the UK is Nathusius’
pipistrelle. The species was originally thought to be a vagrant before it was given the status of
migrant winter visitor over 20 years ago under the assumption that bats only migrated to the UK to
hibernate in the winter (Speakman et al., 1991). Since then a small number of breeding colonies as
7
well as advertising or lekking males have been found in the UK and Northern Ireland and it has
become clear that they are not only present during the hibernation period. In addition, records of
individuals in the summer, as well as during the spring and autumn migration periods, have
become more and more frequent in recent years. (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. As such, the status of the species in the UK remains unclear.

1.9

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 has a warm maritime
winter climate and 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
and the milder conditions. 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 hibernate in the winter from northern and eastern Europe and that bats which
summer and breed here may move south to hibernate/overwinter.
BSG Ecology bat migration studies

1.10

In 2012 BSG Ecology 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 a bird observatory, which is manned by a permanent ecologist who was able to assist
with the work. It is approximately 40km west of the French coast, and bats (and other mobile fauna
including birds and insects) moving between continental Europe and the UK would minimise time
spent over the sea if crossing the English Channel at this location. It therefore seemed a logical
place for bats to move into and out of the UK and to try and record any such movements.

6
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.
7
This behaviour involves male bats ‘singing’, often from perches to entice visiting females to mate with them.
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1.11

The study at Dungeness showed that notable seasonal peaks in activity occurred in May and
September for Nathusius’ pipistrelles Pipistrellus nathusii, a species that is known to migrate longdistances in spring and autumn in continental Europe. Although such clear patterns did not exist for
other species, the seasonal pattern for this species mirrored the pattern of activity recorded from
records of grounded bats as well as National Bat Monitoring Programme data.

1.12

In 2013, automated bat detectors were redeployed at Dungeness (BSG Ecology, 2013a; 2013b)
and five further coastal locations in eastern England to build on the results of the 2012 pilot study.
These locations were as follows:


Sandwich Bay Bird Observatory, Kent (BSG Ecology, 2013b)



The White Cliffs of Dover (National Trust), Kent (BSG Ecology, 2013b)



Spurn Lighthouse (Yorkshire Wildlife Trust), East Yorkshire (BSG Ecology, 2013c)



Portland Bird Observatory, Dorset (BSG Ecology, 2013d)



Pilning Wetland, on the River Severn, Gloucestershire (BSG Ecology, 2014c)

1.13

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
locations 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) The latter are at specific localities on different coastlines (western English
Channel and North Sea,) that have a reputation for recording large movements of migrant birds.
Each of these areas, however, are distinct in the timing/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.

1.14

The results of data collection and analysis from the five locations in 2013 were varied. At the three
Kent detectors there was an increase in Nathusius’ pipistrelle activity during the spring and autumn;
At Spurn Lighthouse Nathusius’ pipistrelle was recorded throughout much of the survey period; at
Portland Bird Observatory and Pilning Wetland the detectors were only deployed from midsummer, but at both locations Nathusius’ pipistrelle were recorded during the autumn.
Bat migration project 2014

1.15

In 2014 three research projects have been undertaken to further our understanding of bat
movements within the UK (and Europe).

1.16

The first of these, a study of stable isotopes of Nathusius’ pipistrelle (see BSG Ecology, 2014a),
involved the the analysis of hair samples which were collected (under licence) in 2013. The results
of this study suggested that 40% of the bats sampled had moved a substantial distance since
moulting the previous summer and it was likely that these individuals had originated from areas of
northern or eastern Europe outside of the UK. The sample also suggested that some bats had
been resident in the UK for the entire period.

1.17

Secondly, bat detectors were deployed on two ferry routes: Flandria Seaways vessel (DFDS
freight) sailing between Felixstowe (Suffolk) and Vlaardingen (Netherlands); and, Pride of York
vessel (P&O ferries) sailing between Hull (East Yorkshire) and Zeebrugge (Belgium). The results of
this project will be available shortly (see BSG Ecology, 2014b).

1.18

Thirdly, the project with which this report is concerned, automated detectors were deployed on
three islands situated along the Pembrokeshire coastline in south west Wales. The islands were
selected for a number of reasons:


They are along an area of coastline we have not previously studied. The islands are open and
isolated habitats, where baseline bat activity (of resident bats) is likely to be low. This should
allow any seasonal changes in activity, due to the arrival and departure of transient / migratory
species to be detected.

4
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1.19



The islands are located on one of the closest parts of the UK coastline to Ireland (Ramsey is
approximately 76 km ESE of Wexford, Ireland). It is intuitive that, where possible, migratory
species will cross expanses of open sea at or close to their narrowest point. It follows that if
bat migration between the UK and Ireland occurs that the islands may be the first arrival or
departure point for bats crossing between the two.



All three islands are also well known for observing bird migration in both spring and autumn
and are located on known migration routes for birds, as are most (if not all) of the other
locations selected for deploying automated bat detectors as part of this project.



Very little is currently known about the diversity, abundance and seasonality of bats on the
three islands, with a low numbers of bat records existing for each.



Each island has two wardens in residence. The wardens work on the island during at least
spring, summer and autumn (Ramsey wardens are resident throughout the year, and have
enabled the collection of bat data throughout the period when bats are active.

The aims of this project are to compile a species list for each island, in order to increase the
knowledge of their fauna and contribute to the conservation of these important protected areas.
We will also discuss the possibility of regional migration of bats between the UK and Ireland, and
also long-distance migration between the UK and the rest of Europe.
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Methods
Description of detector locations

2.1

In order to obtain baseline information, a fixed point automated bat detector was used to remotely
monitor bat activity at the Warden’s accommodation on each of Skomer, Ramsey and Skokholm
Islands.

2.2

Skomer Island is the largest of the three islands at 292 ha, and situated approximately 1 km to the
west of the village of Marloes, on the Pembrokeshire coast. The bat detector was located in a
sheltered courtyard near the main accommodation buildings in the centre of the island at
approximately SM 7262 0953). Ramsey Island is the second largest at 259 ha, and situated 0.8 km
to the west of the city of St David’s, Pembrokeshire. (detector position: SM 7055 2321). Skokholm
is the smallest of the Islands at 106 ha, it is situated approximately 2.7 km to the west of the village
of Dale, Pembrokeshire. (detector position: SM 7386 0514), and therefore the most remote.
Detectors were placed in sheltered areas partly to reduce wind noise and also because insects
may gather in such locations and provide opportunities for foraging bats. They were also all close
to buildings that might provide roosts for bats and allow easy collection of data for each of the
wardens. The location of the detectors is shown in Appendix 1 and Appendix 2.

2.3

There are a number of habitats on the islands that may provide foraging opportunities for bats,
including maritime grassland and heathland, ponds, and agriculturally improved pasture, all of
which are likely to support a range of invertebrate prey. Each island has a small number of
buildings used for accommodation, storage and over-wintering livestock. These buildings may
provide some suitable roosting opportunities for bats. The geology of the islands is made up of a
mixture of sandstone and volcanic rock, with each island also having a small number of sea caves.

2.4

Although the buildings and sea caves have not yet been surveyed for evidence of roosting bats
there may be opportunities present for resident populations of bats as well as for occasional use by
dispersing, disorientated or migrating bats.

2.5

There are few bat records available for the islands, with most being anecdotal or relatively old. At
Ramsey Island pipistrelles and noctule have been recorded and a dead greater horseshoe bat was
found outside a shed in 2013 (Greg Morgan, pers. records). At Skokholm Island a noctule was
caught in a mist net in 1968; horseshoe bat droppings were found in a sea cave in 1993; and,
soprano pipistrelle was recorded in September 2013 (South West Wales Wildlife Trust, 2013a). At
Skomer a number of bat species were recorded by visitors in September 2013, including
Nathusius’ pipistrelle, common pipistrelle and noctule as well as a roosting long-eared bat (South
West Wales Wildlife Trust, 2013b).

2.6

Notwithstanding these records, the level of bat use of the islands is likely to be low due to their
distance from the mainland, a lack of suitable foraging and roosting habitat, and lack of shelter.
Deployment, data collection and analysis

2.7

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

2.8

The bat detectors were deployed at Ramsey, Skokholm and Skomer Islands on 2 May, 4 May and
23 May 2014 respectively. Data was recorded up to the 24 October on Skomer and Skokholm, and
until 13 November on Ramsey Island (see section 2.12 for limitations). The total number of
successful recording nights for each island in 2014 is shown in Table 1.

2.9

The detectors were protected by a waterproof case and attached to an external 12v battery. The
microphone was housed within a section of curved piping in order to waterproof the unit. A 6 m
long extension cable was used to connect the microphone to an AnaBat SD1 bat detector. The
microphones were installed in sheltered locations close to buildings on each island, at
approximately 4 metres above ground level to minimise likely effects of prevailing weather. The
height of the detector above ground means that the effective survey volume of the detector is

6
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increased from what it would be if it were placed at ground level (Hobbs et al., 2011). Each detector
was set to record continuously from 30 minutes before sunset to 30 minutes after sunrise.
Table 1: Survey period and total number of successful recording nights
Detector location

Survey Period

Total number of successful
survey nights

Ramsey Island

02/05/2014-13/11/2014

172

Skomer Island

23/05/2014-24/10/2014

121

Skokholm Island

04/07/2014-24/10/2014

67

2.10

At each location the wardens were trained by a BSG Ecology staff member to collect recordings
from and maintain the AnaBat unit (at Skokholm this training was given remotely due to difficulties
getting to the island). This included charging and changing the batteries, downloading data and
troubleshooting any basic problems. Data were sent to BSG on a weekly or fortnightly basis for
analysis.

2.11

Data were analysed using Analook software (full details are included in Appendix 3). The data
were exported into a spreadsheet in order to interpret the recordings. As part of the analysis of
nocturnal patterns of behaviour for bats the data were split into discrete time periods relating to
their proximity to sunset or sunrise. Relative activity rates were calculated to correct for survey
effort (time). The number of bat passes was corrected for effort using only the hours between
sunset and sunrise (the night period). In the analysis we use bat passes per night (B/n) or bat
passes per night hour (B/h) to describe relative activity levels. The time categories (time codes: TC)
are provided in Appendix 3.
Limitations to Methods

2.12

There were times throughout the survey period during which no recordings were made.


At Ramsey Island these unrecorded periods were: 04-09/05/14, 14-16/05/14, 19-21/05/14, 1015/08/14, and 30/08-04/09/14, a total of 22 unrecorded nights of 194 survey nights.



At Skomer Island these unrecorded periods were: 29/06-04/07/14, 01-08/08/14, 16/0802/09/14, 05/09/14, and 24-26/09/14, a total of 34 unrecorded nights of 155 survey nights.



At Skokholm Island technical issues meant that the first data was recorded from 04/07/14,
following this the unrecorded periods were: 17-30/07/14, 02-04/08/14, 05-14/09/14 and 0110/10/14, a total of 35 unrecorded nights of 102 survey nights.

2.13

There was a lack of spring and early summer bat data recorded at Skokholm, which limits the
conclusions that can be drawn for this island with regard to seasonal changes in bat activity.

2.14

On each island only one detector was deployed, and the data recorded at that location should not
be taken as entirely representative of the whole island as bats may use different areas at different
times of year.

7
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3

Results
Overall activity rates

3.1

Over the survey period a combined total of 21,266 bat passes were identified (an additional 9
passes were unidentifiable) from 360 survey nights from the three detectors. A minimum8 of nine
species were recorded at Skomer and Ramsey Islands and seven species at Skokholm Island. A
species list for each island is provided in Figure 1, Appendix 2. Table 2 gives details of the number
of passes and relative activity recorded for all bat species recorded during the survey.
Table 2: Total number of bat passes recorded (B) and relative bat activity (B/n) at each island (an
explanation of species categories is given in Appendix 3)
Species
Location

Nathusius' pipistrelle
Common / Nathusius'
pipistrelle
Soprano pipistrelle
Common / soprano
pipistrelle
Common pipistrelle
Myotis species
Myotis / long-eared bat
sp.
Long-eared bat sp.
Serotine / Leisler’s bat
Leisler's bat
Noctule / Leisler's bat
Noctule
Greater horseshoe bat
Barbastelle
Total
3.2

Skokholm

Skomer

Ramsey

Total

B

B/n

B

B/n

B

B/n

B

B/n

1

0.0

1

0.0

3

0.0

5

<0.0

0

0.0

10

0.1

7

0.0

17

<0.0

2

0.0

861

7.1

119

0.7

982

2.7

0

0.0

158

1.3

195

1.1

353

1.0

2

0.0

3676

30.4

13612

79.1

17290

48.0

1

0.0

8

0.1

101

0.6

110

0.3

2

0.0

4

0.0

17

0.1

23

0.1

0

0.0

108

0.9

73

0.4

181

0.5

2

0.0

0

0.0

0

0.0

2

<0.0

3

0.0

38

0.3

4

0.0

45

0.1

397

5.9

215

1.8

13

0.1

625

1.7

621

9.3

831

6.9

98

0.6

1550

4.3

3

0.0

19

0.2

58

0.3

80

0.2

0

0.0

1

0.0

2

0.0

3

<0.0

1034

15.4

5930

49.0

14302

83.2

21266

59.1

Table 2 clearly shows that overall bat activity levels at each island varied to a large extent; from an
average of 83.2 B/n on Ramsey Island to 15.4 B/n on Skokholm Island. For this reason bat activity
at each island will be discussed separately from this point.

8

Myotis species were not separated to species level, therefore it is possible that more than one species was
recorded.
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Skokholm Island
Overview
3.3

A minimum of seven species were recorded on Skokholm Island, these were: common pipistrelle;
soprano pipistrelle; Nathusius’ pipistrelle; noctule; Leisler’s bat; Myotis sp. and greater horseshoe
bat.

3.4

Across the survey period a total of 1,034 bat passes were recorded on Skokholm Island. The
highest activity rate was recorded from noctule, an average of 9.3 B/n with around 60% of the
overall recorded activity being attributed to this species. The second highest activity levels were
passes that had parameters overlapping between noctule and Leisler’s bat and therefore could
have been either species; these passes were recorded at a rate of 5.9 B/n and accounted for 38%
of the bats passes recorded. Overall a total of 98% of bat passes were from bats of the Nyctalus
genus.

3.5

Activity rates of all other species were low, but a relatively high number of species were recorded.
Greater horseshoe bat passes were recorded three times in September, Nathusius’ pipistrelle was
recorded once in mid-September as was a Myotis sp. in mid-October, with common and soprano
pipistrelle each recorded twice between mid-August and mid-September.
Monthly activity rate

3.6

The detector deployed on Skokholm Island collected data from July to mid-October. Figure 1
illustrates the changes in bat activity per month. During three of the four months bat activity was
quite low with 2.8 B/n in July, 5.2 B/n in August and 0.6 B/n in October.
Figure 1: Monthly bat activity (B/n) on Skokholm Island (species that were recorded at less than
0.5 B/n are included in the ‘other’ category)
50.0
45.0
40.0

Bats per night

35.0
30.0
Other

25.0
Noctule /
Leisler's bat

20.0

Noctule

15.0
10.0
5.0
0.0
July

August

September

October

Month

3.7

In September bat activity increased to 46.5 B/n with the majority of recorded passes from Nyctalus
sp. bats (Noctule = 28.1 B/n; and Noctule / Leisler’s bat = 17.8 B/n). There was also an increase in
species diversity with at least seven species recorded in September. A maximum of three species
were recorded during the other months.

9
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Activity patterns in relation to time of night
3.8

Bats were recorded from 10 minutes after sunset, with the majority of passes being recorded from
one and a half hours after sunset through the night until two hours before sunrise. Bat activity per
hour (B/hr) was only calculated for noctule (Figure 2), as the only species for which sufficient
passes were recorded.
Figure 2: Noctule activity (B/hr) levels during the night
3.0

Bats per hour

2.5
2.0
1.5
1.0
0.5
0.0

Time Code

3.9

Noctule passes were recorded between 13 minutes after sunset and 118 minutes before sunset.
There was a peak in activity levels of 2.6 B/hr between 101-120 minutes after sunset.
Other bat species

3.10

Common pipistrelles were recorded twice between 119 and 128 minutes after sunset in
September.

3.11

Soprano pipistrelles were recorded twice, once 87 minutes after sunset and once in the middle of
the night.

3.12

Nathusius’ pipistrelle was recorded in the middle of the night on18 September 2014.

3.13

A Myotis sp. was recorded in the middle of the night on 16 October 2014.There were three greater
horseshoe bat passes recorded, one in the middle of the night and the others at 85 and 81 minutes
before sunrise. All were in September.
Skomer Island
Overview

3.14

A minimum of nine species of bat were recorded on Skomer Island, these were: common
pipistrelle; soprano pipistrelle; Nathusius’ pipistrelle; noctule; Leisler’s bat; Myotis sp.; long-eared
bat sp.; barbastelle; and greater horseshoe bat.

3.15

Across the survey period a total of 5930 bat passes were recorded on Skomer Island. The highest
activity rate was recorded for common pipistrelle, an average of 30.4 B/n with 62% of the overall
recorded activity attributable to this species. The second highest activity levels were recorded for
soprano pipistrelle (7.1 B/n), followed by noctule (6.9 B/n) which made up 14.5% and 14% of
passes respectively.
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3.16

Activity rates of all other species were relatively low, although species diversity was higher than
recorded on Skokholm. Long-eared bats were recorded at a rate of 0.9 B/n; Leisler’s bats were
recorded at a rate of 0.4 B/n and greater horseshoe bat passes were recorded at a rate of 0.2 B/n.
Eight Myotis sp. passes were recorded between July and October. Nathusius’ pipistrelle and
barbastelle were recorded once each, in mid-September.
Monthly activity rate

3.17

The detector deployed on Skomer Island collected data from late May to mid-October. Figure 3
illustrates the changes in bat activity per month. Bat activity in May and June was relatively low (0.8
B/n and 6.9 B/n respectively) as was bat activity in October (8.4 B/n). There was a small peak in
bat activity in July (62.2 B/n) which dropped in August (32.4 B/n), followed by a much higher peak
of bat activity in September (149.2 B/n).
Figure 3: Monthly bat activity (B/n) levels on Skomer Island (species that were recorded at less
than 0.5 B/n are included in the ‘other’ category)
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3.18

Common pipistrelles were recorded during every month of the survey period with a peak of activity
in July (29.3 B/n), followed by a much higher peak of activity in September (102.3 B/n).

3.19

Soprano pipistrelles displayed a similar pattern of activity with a small peak in July (16.6 B/n) and a
higher peak in September (24.6 B/n). No soprano pipistrelles were recorded in May, but the
species was recorded in all other months of the survey period.

3.20

Nathusius’ pipistrelle was only recorded once in September, although ten further passes were
recorded which could have been either Nathusius’ or common pipistrelle: all of these passes were
recorded in September.
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Nyctalus bats
3.21

Noctule bats were recorded in every month of the survey period except October. Low activity was
recorded in May and June (both 0.1 B/n) with a peak of activity in July (16.3 B/n) which slowly
decreased through August (14.3 B/n) and September (11.4 B/n).

3.22

Leisler’s bats were recorded at low activity levels between July and September. In July bat activity
was 0.3 B/n. Activity increased slightly to 0.9 B/n in (both) August and September. This pattern
was also recorded in bats which could not be determined to species level (being either noctule or
Leisler’s bat), with a slow rise from 2.8 B/n to 4.6 B/n.
Other bat species

3.23

Long-eared bat sp. passes were recorded in every month of the survey period, with a peak of 2.4
B/n followed by a smaller peak in September (1.1 B/n).

3.24

Myotis sp. bats were recorded at equal levels of activity between July and September (all three
months 0.1 B/n).

3.25

Greater horseshoe bat passes were recorded in two months, one pass was noted in July and the
other 18 passes in September (0.8 B/n).

3.26

A barbastelle bat pass was recorded on 14 September 2014.
Activity patterns in relation to time of night
Bats were recorded from 15 minutes after sunset (0.1 B/hr), with activity rising steadily to a peak of
15.0 B/hr between 101-120 minutes after sunset. Levels of bat activity through the night were lower
(5.3 B/hr) and dropped again from 120 minutes before sunset, although a small peak (1.9 B/hr) was
observed between 60-41 minutes before sunrise. Bat passes were recorded until 40-21 minutes
before sunrise. The pattern recorded is reflected in both common and soprano pipistrelles, Figure 4
shows the overall bat activity per night with activity patterns for common and soprano pipistrelle
also illustrated.
Figure 4: Bat activity (B/hr) throughout the night at Skomer
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Pipistrelle bats
3.28

Figure 4 shows common pipistrelle activity per hour throughout the night over the whole survey
period. Common pipistrelle passes were recorded from sunset (0.1 B/hr), with activity rising to a
peak of 9.4 B/hr between 81-100 minutes after sunset. Levels of activity were low through the night
(3.1 B/hr). Activity levels before sunrise were lower than after sunset, with a small peak between
40-21 minutes before sunrise, with bats recorded up until 32 minutes before sunrise.

3.29

Recorded activity levels for soprano pipistrelle were lower than for common pipistrelle. Passes
were recorded from 16 minutes after sunset to 31 minutes before sunrise. There were two small
peaks in activity at 21-40 and 41-60 minutes after sunset.

3.30

Nathusius’ pipistrelle was recorded once during the survey period at Skomer. This pass was
recorded in the middle of the night on 13 September 2014.
Other bat species

3.31

All other bat species were recorded from between 21-40 minutes after sunset, with an increase in
activity up to 120 minutes after sunset. Bat activity was relatively low over the middle of the night
for each species, with no bat passes recorded after 100 minutes before sunrise for any species
other than long-eared sp. bats (see below).

3.32

Noctule passes were recorded from 40 minutes after sunset to 245 minutes before sunrise. There
was a peak in activity between 101-120 minutes after sunset (2.2 B/hr). No noctule passes were
recorded in the two hours before sunrise.

3.33

Long-eared sp. passes were recorded from 70 minutes after sunset until 59 minutes before
sunrise. Low numbers of passes were recorded throughout this period with a small peak (0.3 B/hr)
in activity between 81-100 minutes after sunset.

3.34

Myotis bats were recorded from 69 minutes after sunset until 199 minutes before sunrise. There
was no obvious peak in activity, with low numbers of passes recorded throughout the night.

3.35

Greater horseshoe passes were recorded from 92 minutes after sunset until 110 minutes before
sunrise. Of the 19 passes, 15 were recorded in the middle of the night.

3.36

The barbastelle bat pass was recorded in the middle of the night on 14 September 2014.
Ramsey Island
Overview

3.37

A minimum of nine species of bat were recorded on Ramsey Island, these were: common
pipistrelle; soprano pipistrelle; Nathusius’ pipistrelle; noctule; Leisler’s bat; a Myotis bat sp.; a longeared bat sp.; barbastelle; and greater horseshoe bat.

3.38

Across the survey period a total of 14,308 bat passes were recorded on Ramsey Island. The
highest activity rate was recorded for common pipistrelle, an average of 79.1 B/n (B/n) with 95% of
the overall recorded activity attributable to this species.

3.39

Activity rates of all other species were relatively low, although species diversity was higher than
expected and equal to that recorded on Skomer. The second highest activity levels were recorded
from soprano pipistrelle (0.7 B/n) followed by noctule and Myotis sp. (both 0.6 B/n). Long-eared
bat sp. was recorded at a rate of 0.4 B/n, and greater horseshoe bat passes were recorded at a
rate of 0.3 B/n. Four Leisler’s bat passes were recorded between August and September.
Nathusius’ pipistrelle was recorded twice in September and once in October, and two barbastelle
passes were recorded at the beginning of July and mid-September.
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Monthly activity rate
3.40

The detector deployed on Ramsey Island collected data from May to mid-November. Figure 5
illustrates the changes in bat activity per month.
Figure 5: Monthly Bat activity (B/n) levels on Ramsey Island (species that were recorded at less
than 0.5 B/n are included in the ‘other’ category)
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3.41

Common pipistrelle was recorded during every month of the survey period with a peak of activity in
May (98.8 B/n), which dropped to 25 B/n and 35 B/n in July and August respectively. This was
followed by a much higher peak of activity in autumn (September 220.8 B/n, October 117.4 B/n)
dropping to a low in November (6.2 B/n).

3.42

A similar pattern of activity was recorded for soprano pipistrelle but lower activity levels were
recorded. The peak was recorded in May (1.3 B/n) with a secondary peak in September (0.9 B/n)
and October (1.1 B/n).

3.43

Nathusius’ pipistrelle was recorded twice in September, and once in October. Seven passes were
recorded which were either from Nathusius’ or common pipistrelle; these passes were mostly
recorded in September, with one pass recorded in July and one in October.
Other bat species

3.44

Noctule passes were recorded between June and September with a peak of activity in August (2.8
B/n). Three Leisler’s bat passes were recorded in August and one pass recorded in October. A
further 13 passes were recorded between May and September that were either noctule or Leisler’s
bat.

3.45

Long-eared bat sp. passes were recorded from June through to the end of the survey period, with a
rise in activity in August (0.8 B/n) followed by a peak of 1.6 B/n in September.
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3.46

Myotis sp. were recorded at low levels of activity from June until November. There was a peak in
activity in September of 1.6 B/n.

3.47

Greater horseshoe bat passes were recorded from May until October, with a peak of 0.9 B/n in
September.

3.48

Two barbastelle passes were recorded, one on 7 July and one on 19 September.
Activity patterns in relation to time of night

3.49

Due to the high proportion of common pipistrelle passes (95% of total), the calculation of bats per
hour throughout the night is not provided for all bat species combined, as this would be heavily
biased by patterns of common pipistrelle activity.
Pipistrelle bats

3.50

Figure 6 shows common pipistrelle activity per hour throughout the night over the whole survey
period. Common pipistrelle bat passes were recorded from sunset (0.4 B/hr), with activity rising to a
peak of 24.4 B/hr between 41-60 minutes after sunset. Levels of bat activity decreased slowly until
101-120 minutes after sunset (12.3 B/hr) and were relatively low through the night (8.5 B/hr).
Activity levels before sunrise were lower, decreasing from 4.2 B/hr to 1.6 B/hr between 120-41
minutes; bats were recorded up until 7 minutes before sunrise.
Figure 6: Common pipistrelle activity (B/hr) throughout the night at Ramsey
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3.51

Soprano pipistrelles activity levels were relatively low and concentrated in the 120 minutes after
sunset. There was a slight increase in activity from 0.1 B/hr to 0.2 B/hr between 80-100 minutes
after sunset. The earliest pass was recorded 32 minutes after sunset and the latest pass was
recorded 65 minutes before sunrise.

3.52

The pattern of common and soprano pipistrelle activity suggests that these species may be
roosting relatively near to the detector location: this is indicated by the peaks in activity close to
sunset and sunrise.

3.53

Nathusius’ pipistrelles were recorded three times during the survey period at Ramsey. One pass
was recorded 63 minutes after sunset and the other two passes fell within the middle of the night,
one closer to sunset and the other (approximately) half way between sunset and sunrise.
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Other bat species
3.54

Noctule passes were recorded from 44 minutes after sunset to 104 minutes before sunrise, with an
additional pass recorded at sunrise in September. There was a small peak in activity between 81120 minutes after sunset (0.2 B/hr).

3.55

Long-eared bat sp. passes were recorded from 44 minutes after sunset until 72 minutes before
sunrise. Low numbers of passes were recorded throughout this period with no obvious peaks in
activity.

3.56

Myotis bats were recorded from 37 minutes after sunset until 44 minutes before sunrise. There was
no obvious peak in activity, with low numbers of passes recorded throughout the night.

3.57

Greater horseshoe passes were recorded from 86 minutes after sunset until 86 minutes before
sunrise. A slight peak in activity was observed between 101-120 minutes after sunset and 100-81
minutes before sunrise (both 0.1 B/hr).

3.58

Barbastelle was recorded twice, 65 minutes before sunrise in July and in the middle of the night in
September.
Comparison of bat activity patterns on the islands
Monthly Activity rates

3.59

The overall bat activity (B/n) for each island recorded each month is shown in Figure 7. All of the
islands recorded a peak in bat activity in September: Ramsey 228.4 B/n; Skomer 149.2 B/n; and,
Skokholm 46.5 B/n, this was the only peak in activity recorded on Skokholm. High levels of bat
activity were recorded also on Ramsey in May (103.9 B/n) The detector on Skokholm was not
running for this period and the detector on Skomer started recording on 23 May, and therefore may
have missed this peak in bat activity. On Skomer there was a small peak in activity in July (62.2
B/n) prior to the main peak in September.
Figure 7: Overall bat activity (B/n) for each island recorded each month
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3.60

The highest number of common pipistrelle passes were recorded on Ramsey (13612 passes)
followed by Skomer (3676 passes) with a low number of passes recorded on Skokholm (2 passes).
Common pipistrelle bat activity levels at each island throughout the survey period are shown in
Figure 8. This closely corresponds with the overall activity levels recorded at the islands, this is due
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to common pipistrelle recorded most frequently at Ramsey and Skomer, on Skokholm common
pipistrelle was only recorded twice, both times in September.
Figure 8: Common pipistrelle activity (B/n) on each island per month
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3.61

The highest number of soprano pipistrelle passes were recorded on Skomer (861 passes) followed
by Ramsey (119 passes) with a low number of passes recorded on Skokholm (2 passes). Soprano
pipistrelle bat activity levels at each island throughout the survey period are shown in Figure 9. On
Skokholm soprano pipistrelle was recorded in August and September. On Ramsey actively levels
were consistently low throughout the survey period, with small rises in spring and summer. On
Skomer however, activity levels showed strong peaks in July and September.
Figure 9: Soprano pipistrelle activity (B/n) on each island per month
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3.62

Nathusius’ pipistrelle was recorded at least once on each of the islands between 13 and 19
September and once on Ramsey on 30 October.
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Nyctalus bats
3.63

Noctule bat activity levels at each island throughout the survey period are shown in Figure 10. The
highest number of passes were recorded on Skomer (831 passes) followed by Skokholm (621
passes) and then Ramsey (98 passes). Activity levels for noctule varied throughout the survey
season on each island, although for all of the islands activity was recorded from July until
September. On Skokholm there was a large increase in bat activity in September and noctules
were also recorded in October. On Skomer bat activity was quite consistent although there was a
gradual decrease from July to September. On Ramsey noctule activity was relatively low compared
to the other islands, with a small peak in August.
Figure 10: Noctule activity (B/n) on each island per month
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3.64

The highest number of Leisler’s bat passes was recorded on Skomer (38 passes), with a peak
observed in September (22 passes). On Ramsey four passes were recorded in August (3 passes)
and October (1 passes) and on Skokholm three passes were recorded in September.
Other bats

3.65

The highest number of long-eared bat sp. passes were recorded on Skomer (108 passes) followed
by Ramsey (73 passes), no long-eared bat sp. passes were recorded on Skokholm. On Skomer
there was a peak in passes recorded in July (65 passes) and another smaller peak in September
(22 B). On Ramsey there was a peak in passes recorded in September (41 passes).

3.66

The highest number of Myotis sp. passes were recorded on Ramsey (101 passes) followed by
Skomer (8 passes), one Myotis sp. pass was recorded on Skokholm. On Ramsey there a peak was
recorded in September (42 passes).

3.67

The highest number of greater horseshoe passes were recorded on Ramsey (58 passes) followed
by Skomer (19 passes), three greater horseshoe passes were recorded on Skokholm in
September. On both Ramsey and Skomer there was a peak in the number of passes recorded in
September (23 and 18 passes respectively).

3.68

Barbastelle was recorded twice on Ramsey, in July and September and once on Skomer in
September, but not on Skokholm.
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4

Interpretation
Comparison of bat activity patterns on the islands

4.1

The diversity of bat species recorded on each of the islands was similar, with the same nine
species present on Ramsey and Skomer, despite being approximately 12 km apart, and seven of
these species recorded on Skokholm. The lower diversity on Skokholm is likely to be due to the
smaller size of the island and therefore the habitat available for foraging, and the larger distance to
the Pembrokeshire mainland (2.7 km) compared to Skomer and Ramsey (1 km and 0.8 km
respectively). This is also the likely reason for the difference in the number of bat passes recorded
on each island, which was highest on Ramsey, followed by Skomer and then Skokholm.
Pipistrelle bats

4.2

A low number of pipistrelle bats were recorded on Skokholm Island between mid-August and
September. The low number of records suggests that pipistrelle bats are not resident on the island
and that these records are likely to be linked to autumn dispersal of juvenile and adult bats.

4.3

In contrast to this the number of common pipistrelle bats was much higher on Ramsey (95% of all
passes recorded) than the other two islands, with peaks in activity in the early evening and close to
dawn. This suggests that there is a common pipistrelle roost on Ramsey, which is likely to be in
buildings close to the position of the bat detector. The seasonal peaks in activity observed in May
and September suggest that any roosts are occupied in spring and autumn, and do not involve
breeding bats. Soprano pipistrelles were also recorded relatively close to sunrise and sunset,
although at much lower levels, it is possible that this species is also roosting on Ramsey.

4.4

There were also relatively high numbers of common and soprano pipistrelles passes recorded on
Skomer. These were also recorded relatively close to sunset and sunrise suggesting that there
may be a roosts of both species located on this island as well. As there are a number of buildings
on the island this seems a reasonable assumption.

4.5

Common pipistrelle bats are not thought to be long-distance migrants, although they will undertake
regular seasonal movements between summer and winter roosts of several 100 km (Hutterer et al.,
2005). Little is known about soprano pipistrelle as this species was split from common pipistrelle
after the publication of Hutterer et al. (2005) and there is very little ringing data for this species in
Europe. Nathusius’ pipistrelle is known to be a long-distance migrant in Europe.

4.6

Nathusius’ pipistrelles were recorded on all of the islands, but the number of passes recorded was
low. As single bat passes were recorded on each occasion it is likely that the bats were flying past
the detector locations, rather than foraging in the surrounding area. Given the low number of
passes, it is difficult to come to any firm conclusions about whether this species is regularly
migrating through the islands. It is notable; however, that all of the passes were recorded during
the autumn migration season, suggesting that seasonal movements may be taking place.
Nyctalus bats

4.7

Noctule and Leisler’s bats were recorded on all of the islands. Noctule and Leisler’s bat accounted
for approximately 98% of bat passes recorded at Skokholm. This high proportion may be related to
the fact that both species are strong fliers (and proven long-distance migrants on the European
continent) and capable of regularly commuting from the Pembrokeshire mainland to Skokholm. The
peak of noctule activity in September at Skokholm varied from the patterns seen at the other
islands, which had relatively consistent activity from July to September.

4.8

There was a peak in Leisler’s bat activity observed on Skomer in September that does not match
the noctule activity for the same period. The number of passes that were either noctule or Leisler’s
bat on Skomer and Skokholm also increased in September, which may indicate that a high
proportion of these unidentified bats were also Leisler’s bats.

4.9

Noctule and Leisler’s bat activity was lower on Ramsey than on the other islands, but the pattern of
activity was relatively similar with a peak in late summer / early autumn.
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4.10

Noctule and Leisler’s bat are both known to be long-distance migrants in continental Europe but
both are thought to be resident in the UK. Noctule has not been recorded in Ireland but Leisler’s bat
is resident there (Schofield & Mitchell-Jones, 2011). Both species are relatively large bats and
capable of flying long distances at speeds of up to 40 km/h when commuting or foraging (Shiel et
al., 1999; Mackie & Racey, 2007).
Greater horseshoe bats

4.11

Greater horseshoe bats are endangered and resident in the UK and are considered to be very rare
(Battersby, 2005). Greater horseshoe bats are known to travel large distances between roost sites9
but thought to avoid crossing large open spaces (Dietz et al., 2009). Greater horseshoe bat has
been recorded occasionally on the Isle of Wight, suggesting it had crossed the sea from the south
coast of England (approximately 1.3 km distance at its nearest point) (Altringham, 2003), but no
other accounts of sea crossings have been found. It was unexpected, therefore, that this species
was recorded on all three of the islands and would cross the sea to reach each one.

4.12

Greater horseshoe bat passes were recorded during three separate nights on Skokholm Island in
September, which is almost 3 km across the sea from the Pembrokeshire mainland. The previous
record of horseshoe bat droppings found in a cave on the island along with the timing of recorded
bat passes may suggest that these bats are flying over to the island in the autumn and potentially
hibernating in any suitable sea caves over winter.

4.13

On Skomer, greater horseshoe bat passes were mostly recorded in the middle of the night,
however these show a similar monthly pattern to that observed at Skokholm, and may also suggest
that greater horseshoes travel to the island in the autumn and potentially hibernate in sea caves
over the winter.

4.14

The highest number of greater horseshoe bat passes were from Ramsey Island (total =58), and the
species was recorded in every month except November. This suggests that greater horseshoe bats
are either resident on the island or regularly commuting to the island from the mainland. Anecdotal
records of unidentified bats flying out of sea caves on Ramsey Island suggest that the species
could be roosting on the island.
Other bat species

4.15

The long-eared bat sp. passes recorded on Skomer close to sunrise, coupled with the record of a
brown long-eared bat roosting in a shed on the island, suggest that this species may be roosting on
the island for at least part of the year. A similar pattern of activity was recorded on Ramsey
suggesting that there may be a roost on this island as well. The lack of long-eared bat sp. passes
on Skokholm is likely to be due to the distance of the island from the Pembrokeshire mainland. The
low number of passes from this species may also reflect the fact that this species is very difficult to
detect using bat detectors as it has a quiet call (Holderied, pers comm), and when foraging can use
passive listening instead of echolocation to catch prey.

4.16

Myotis bat sp. passes were recorded in low numbers on Skokholm and Skomer. On Ramsey
activity was higher, with a peak in the number of passes recorded in September. There was no
obvious peak in activity during the night and it is likely that the species commute to the island to
forage occasionally, with autumn dispersal causing the peak in activity in September.

4.17

The barbastelle is rare in Britain (Battersby, 2005) but is known to be present in Pembrokeshire
with a breeding colony confirmed in Pengelli Forest (Wildlife Trust, 2014). Barbastelle form
breeding colonies in woodland and are strongly associated with that habitat (JNCC, 2014b), which
is one that is not present on any of the islands. In addition, barbastelles often emit passes which
are very quiet, 10-100 times lower in amplitude than those of other aerial-hawking species of bats
(Goerlitz et al., 2010). They are thought to employ this strategy in order to remain undetected by
eared moth species which form their principal prey resource (Goerlitz et al., 2010). Research has
also shown that their low amplitude passes are only detectable at short ranges by bat detectors

9

The closest large population of greater horseshoe to the islands is in Pembrokeshire Bat Sites and
Bosherton Lakes Special Area of Conservation, which supports 9.5% of the UK greater horseshoe bats
(JNCC, 2014a), is approximately 26 km to the south east of Skomer and Skokholm and 35 km to the south
east of Ramsey Island.
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(Hobbs et al. 2011) and that, as a consequence, they are a difficult species to record. As a result,
records of barbastelle were not expected from any of the islands.
4.18

Barbastelle are also not known to regularly cross large open spaces such as the sea, although they
are resident on islands such as the Isle of Wight (Altringham, 2003). One barbastelle pass was
recorded in September on Skomer (1 km from the Pembrokeshire mainland) and another two
passes were recorded on Ramsey in July and September (0.8 km from the Pembrokeshire
mainland).
Evidence of bat migration between the UK and Ireland

4.19

The highest levels of noctule and Leisler’s bat activity were recorded in September, with the
number of passes recorded more than double that of the second highest month. This peak was
recorded on Skokholm, although Skomer had the highest number of noctule passes recorded
across the survey period. The autumn peak in activity may be due to the dispersal of juvenile and
adult bats at this time, or could potentially be evidence of migration, as September is within the
autumn migration period for this species. As noctules are not regularly recorded in Ireland, it is
unlikely that they were migrating to or from Ireland.

4.20

Most of the Leisler’s bat passes were recorded in September. Although Leisler’s bat activity was
not particularly high at any of the islands, there were a large number of passes that could not be
differentiated between these species and may have been Leisler’s bats. Leisler’s bat is a resident
species in Ireland although quite rare in the UK (Schofield & Mitchell-Jones, 2011). The seasonal
peak in activity may suggest migratory movement in the autumn between the UK and Ireland of a
species found in both countries. It is possible, however, that these bats were dispersing along the
Pembrokeshire coast or migrating within the UK.
Evidence of bat migration between the west coast and Europe

4.21

As previously mentioned there was a peak of noctule activity in September that coincides with the
autumn migration period for this species observed in continental Europe (Hutterer, 2005). It is
possible that the rise in noctule activity observed in September on Skokholm indicates that noctules
are flying past the island during migration. However, most of the noctule passes were recorded at
least an hour after sunset, and no passes were recorded in the 90 minutes before sunrise. If
noctule bats were migrating from the Pembrokeshire mainland, bat passes would have been
expected close to sunset as bats were beginning their migration; or, if bats were migrating to the
Pembrokeshire mainland from across the sea a more scattered distribution of passes would be
expected. It seems likely that at least some noctules are commuting to the island from the mainland
in the early evening and returning to the mainland well before sunrise. The increase in activity in
September may suggest instead that the bats were dispersing along the coast or migrating a
shorter distance within the UK such as south across the Bristol Channel.

4.22

Nathusius’ pipistrelle was recorded on Skokholm, Skomer and Ramsey Islands. A combined total
of 5 confirmed passes were recorded, all between mid-September and late October. Most of the
passes were recorded in the middle of the night and one 63 minutes after sunset. The timings
suggest that if these bats were migrating they are reaching the islands in the middle of their flying
times, and therefore that they have not set off from a location close to the island. It is also possible;
however, that these are juvenile or adult bats dispersing along the coast in the autumn.
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Conclusions

5.1

The results of this study have succeeded in providing improved knowledge of the diversity,
abundance and seasonality of bats on each of the Pembrokeshire islands. The data collected
suggests that the islands, which were originally considered to be relatively unsuitable for bats due
to a lack of foraging and roosting habitat, shelter and their distance from the mainland, are regularly
used by a variety of bat species. We have also provided evidence that several species of bat may
roost on the islands, particularly Skomer and Ramsey, for at least some of the year.

5.2

One of the more unexpected results was the use of the islands by two species, greater horseshoe
and barbastelle, that have not, to our knowledge, been recorded regularly crossing the open sea
before. Greater horseshoe bats were recorded on all of the islands: in all months of the survey
period on Ramsey; in July and September on Skomer; and in September on Skokholm. The
records from each island suggest that this is regular and predictable behaviour and that bats may
be commuting to the islands nightly. Barbastelle was recorded three times; in July and September
on Ramsey and in September on Skomer. It is not possible to say whether this is an anomaly due
to the low sample size but it is clear that this species will cross the open sea to reach the islands.

5.3

A peak of activity was observed in the late summer/autumn for species that are known to be long
distance migrants in Europe. The timing of the records may indicate a number of things: migratory
behaviour; post-breeding dispersal of bats; or, bats exploiting a seasonal abundance of a particular
prey species on the islands. The data does not prove the hypothesis that bats are migrating within
the UK, or between the UK and Ireland, but it does provide evidence that this may occur. Further
research in this area such as paired detector deployment in Pembrokeshire, Wales and Wexford,
Ireland may be useful in providing a more definitive answer.
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Photograph 1: Bat detector location on Ramsey Island, Source: Bing maps

Photograph 2: Ramsey warden Greg Morgan with bat detector. Source: Greg Morgan, RSPB Ramsey

Photograph 3: Bat detector location on Skomer Island. Source: Bing maps

Photograph 4: Bat detector location on Skokholm Island. Source: Bing maps
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(overleaf)
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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
attached. 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 passes.
Assessment of bat data
The AnaBat SD1 frequency division bat detector was used to record bat passes. 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 passes, 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
passes from some species of bats at greater distances than others. In general, bats with passes
that can be detected over greater distances are larger bats which use passes that are both high
amplitude and low frequency such as the noctule and the most difficult to detect are those which
use low amplitude passes, 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 passes from UK bat species based on research undertaken by BSG in
collaboration with Bristol University (Holderied et al., unpublished data).
Table 1: Estimated mean frontal detection ranges for selected bat species using AnaBat detectors
at standard ‘field’ settings.
Mean frontal
detection
range (m)

English name

Latin name

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 passes 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 bat
records were not identified to species level due to the overlapping call parameters, and because
both species have been recorded in the local area. Species of the genus Myotis were grouped
together as many of the species have overlapping call parameters, making species identification
problematic (Hundt, 2012). Similarly, where any two species could not be distinguished due to
overlapping parameters the two possible species are included as one category (e.g. Noctule /
Liesler’s bat).
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For Pipistrellus species the following criteria, based on measurements of peak frequency, were
used to classify passes:
Common pipistrelle

≥42 and <49 kHz

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
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) 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
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 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

29

09/12/2014

Pembroke Islands - Skomer, Skokholm and Ramsey

TC 9 = 100-80 min before sunrise
TC 10 = 80-60 min before sunrise
TC 11 = 60-40 min before sunrise
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.
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