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1 Introduction and Aims  

Overview of Bat Migration 

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; Popa-
Lisseanu et al., 2012). This has been driven partly by advances in research methods, but also due 
to 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. Nev-
ertheless, there are large gaps in our knowledge of bat migration worldwide and most published in-
formation 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 migratory (in comparison to around 30 % of Palearctic 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 Vespertilionidae, are insectivo-
rous 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 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 

1.4 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: the species mentioned below are those which occur regularly in the 
UK:  

1.5 Long-distance migrants – seasonal migrations of more than 1000 km. Migration direction of these 
species is usually north-east in spring and south-west in autumn. These include: parti-coloured bat 
Vespertilio murinus1, noctule Nyctalus noctula, Leisler’s bat N. leisleri, and Nathusius’ pipistrelle 
Pipistrellus nathusii; 

1.6 Regional migrants – seasonal migrations (usually between summer and hibernation roosts) of less 
than 1000 km. 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 myotis2, and common pipistrelle Pipistrellus pipistrel-
lus; 

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

1.8 Status unknown – there are insufficient data. The only UK species this applies to is soprano pipi-
strelle. 

                                                      
1 Parti-coloured bat is a vagrant to the UK but does seem to occur regularly (at least annually). 
2 Greater mouse-eared bat is very rare in the UK, with a single bat found hibernating in Sussex in the last few winters the 
only recent record. 
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1.9 Studies on bat migration in Europe, in addition to those mentioned above, provide evidence of off-
shore 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); ferries in the North Sea (BSG Ecology, 2014c) and sta-
ble isotope analysis of fur samples (Popa-Lisseanu et al., 2012; BSG Ecology, 2014a). 

Bat Migration in the UK 

1.10 There are currently thought to be 17 resident species of bat in the UK, which are known to form 
maternity colonies3 (BCT, 2013). There are also a further eight species that have been recorded as 
vagrants/occasional visitors. There is currently little information available on the migratory behav-
iour of UK bats, but all four species that are known to undertake long-distance migration within Eu-
rope (see above) occur in the UK, albeit parti-coloured bat is a rare vagrant.  

1.11 One species for which there is clear evidence of migration in and out of the UK is Nathusius’ pipi-
strelle. The species was originally thought to be a vagrant before it was given the status of, which 
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 
well as advertising or lekking4 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 be-
come 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 (Russ et al., 2001; Boshamer & Bekker, 2008; BSG Ecology; 2014c). 

1.12 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 Atlantic 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 (particu-
larly 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 spe-
cies (from the east and north) replacing summer migrants that are moving south (mainly insectivo-
rous species), it is also possible that the UK is attractive to migrant bats that may arrive here to hi-
bernate 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 

1.13 Previous studies by BSG Ecology have involved deploying bat detectors at fixed points at a num-
ber of coastal locations in the UK and on offshore ferries in the southern North Sea during 2012-
2014 (see Figures 1 and 2 in Appendix 1). These are as follows: 

 Dungeness, Kent in 2012 and 2013 (BSG Ecology, 2013a; 2013b) 

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

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

 Spurn Lighthouse, East Yorkshire, in 2013 (BSG Ecology, 2013c);  

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

 Ramsey Island, Pembrokeshire, in 2014 (see BSG Ecology, 2014b); 

 Skomer Island, Pembrokeshire, in 2014 (see BSG Ecology, 2014b); 

 Skokholm Island, Pembrokeshire, in 2014 (see BSG Ecology, 2014b); 

 Flandria Seaways vessel (DFDS freight) sailing between Felixstowe (Suffolk) and Vlaardingen 
(Netherlands) (see BSG Ecology, 2014c); and,  

                                                      
3 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. 
4 This behaviour involves male bats ‘singing’, often from perches to invite visiting females to mate with them. 



 
Pilning Wetland, Severn Estuary, Gloucestershire 

 4 05/02/2015 

 Pride of York vessel (P&O ferries) sailing between Hull (East Yorkshire) and Zeebrugge (Bel-
gium) (see BSG Ecology, 2014c). 

1.14 These studies show that peak activity levels of Nathusius’ pipistrelle (a migratory species of bat) 
have largely been recorded from fixed point bat detectors in coastal locations during the likely mi-
gration season (principally April-May and September-October) for this species. Records of this 
species were only recorded in May, September and October from the bat detectors on-board two 
ferries in the North Sea. 

1.15 In 2013, the bat detector study was extended to include analysis of stable hydrogen isotope ratios 
(d2H) of hair samples taken from 25 Nathusius’ pipistrelle bats found in the south of the UK (BSG 
Ecology, 2014a). Stable isotope ratios of rain water are known to vary across continents according 
to distance from the coast, altitude and ambient temperature (Négrel & Giraud, 2011). This infor-
mation can be used for tracking the migratory movements of bats because stable hydrogen iso-
topes are assimilated into inert keratin of fur once bats have moulted in summer before migrating in 
autumn (Voigt et al., 2014).   

1.16 Recent studies in mainland Europe (Voigt et al., 2012; Voigt et al., 2014; Lehnert et al., 2014) have 
used stable hydrogen isotope analysis to investigate the provenance of migratory bat species, 
identifying both resident and migratory populations in each of the studies. To date (October 2014), 
analysis based on this method has not been conducted or published in the UK, and this is the first 
example of such a study based on Nathusius’ pipistrelles found in the UK. 

1.17 The BSG Ecology study found that the d2Hp of the recovery sites of individuals within the study had 
little variation (-53 and -54). However, the d2Hp of the samples analysed in this study varied sub-
stantially (-43.8 and -68.10), suggesting that a parameter other than natural variation in d2H in local 
rainwater at the recovery sites was responsible. The variation indicates that at least 40 % of the 
sample had moved a substantial distance since they had moulted the previous summer. In this 
case, the data strongly suggest that a proportion of the bats sampled were migratory and that, giv-
en the predominant migration direction of this species in Europe (south-west to north-east) and 
their distribution in the UK (largely in southern areas with no known breeding colonies in the north 
of the UK), this proportion of the sample may have originated from areas of northern or eastern Eu-
rope outside of the UK (BSG Ecology, 2014a). 

Aims of this Study 

1.18 The key aim of this study has been to investigate whether there is any evidence of likely migration 
of bats at this location. The Severn Estuary has long been known as a migratory flyway for birds 
and is a logical place on the west coast of England (and east coast of Wales) to look for evidence 
of bat migration.  
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2 Materials and Methods 

Selection of Detector Location  

2.1 In order to obtain baseline information, an automated bat detector was used to remotely monitor 
bat activity at the Pilning Wetland on the Severn Estuary. The bat detector was located on the edge 
of a reedbed and an area of open water in sheep pasture. The bat detector was located ca. 75 m 
inland from the tidal bund (which marks the peak high-water level) and ca. 350 m from the edge of 
the saltmarsh and the intertidal mudflat habitat. The AnaBat SD1 bat detector was located at Ord-
nance Survey Grid Reference ST55028660. 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. Photos of the bat detector location are provided in Photographs 1-4 in Appendix 2. 

2.2 The Severn Estuary is known to be an important migration route for birds, which is the key reason 
for its selection for this study. Large numbers of wading birds using the estuary as a re-fuelling 
point in spring and autumn. The estuary also acts as a flyway for many other species of birds and 
there is thought to be a migration route which passes between the Wash and Humber estuaries in 
the east and the Avon/Severn in the west. This has been described by several authors with autum-
nal movements of passerines recorded in inland areas such as the Rivers Ouse and Nene (Simms 
1952); the Cotswolds (Simms, 1950; Simms, 1952); the Chilterns (Lack & Lack, 1949); the Trent 
and Severn Valleys (Raines, 1950) and the Bristol Channel (Holt, 1950). The Avon Bird report also 
annually summarises visible migration of migratory birds along the east side of the estuary, which 
often involve large and conspicuous movements of a wide range of species. 

2.3 The Pilning Wetland is a newly landscaped wetland after the old military firing range and sheep 
pasture fields at Northwick Warth were modified to create a nature reserve under the initiative of a 
local landowner. In 2011, several large, shallow pools were dug and an existing pond modified to 
create an area of deeper open water next to the reedbed where the bat detector was located. The 
wetland is low-lying and protected from tidal surges by a bund and an area of tidal saltmarsh and 
rough pasture that abuts the Severn Estuary.  

2.4 This location was selected as it is on the coast, is private, which ensured security for the equip-
ment, and the habitats present are likely to provide foraging opportunities for bats with some roost-
ing habitat, in trees and buildings, present in the surrounding area. There is also limited knowledge 
of bats in the immediate area.  

2.5 The location is ca. 16 miles north of Blagdon Lake (Somerset), where a project to trap and ring 
Nathusius’ pipistrelle bats was run from 2011-2014. Overall, 39 bats were caught and ringed at the 
site including 36 males and three females, one of which was parous5. Bats were present through-
out the active season and a lekking site was found where males advertised themselves by calling 
each autumn. No breeding sites were found but a building that was used by the parous female 
could not be inspected due to access issues. Mating sites were also found and a number of males 
were in breeding condition. This data indicates that Nathusius’ pipistrelle is likely to be migrating 
through this general area (D. Hargreaves 2014, pers. comm., June). 

Deployment, Data Collection and Analysis 

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

2.7 The bat detector was deployed at the Pilning Wetland between 12 April and 10 November 2013 
inclusive. It was protected by a waterproof case and attached to a 12 v external battery. The micro-
phone (required to detect the bat echolocations) was housed within a section of piping in order to 
waterproof the unit. A 5 m long extension cable was used to connect the microphone to an AnaBat 
SD1 bat detector. The microphone was installed at 2 m height on a pole. The detector was not set 
to record during the day as it has been at other locations, such as Portland Bill and Spurn Light-
house, where bats have been reported arriving in-off the sea during daylight hours, but was set to 
record from 30 minutes before sunset to 30 minutes after sunrise each night.  

                                                      
5 Had given birth. 
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2.8 The author of this report, Matt Hobbs, a BSG staff member, maintained and collected recordings 
from the AnaBat unit. This included changing the batteries, downloading the data and troubleshoot-
ing any basic problems.  Data were collected on a fortnightly basis for analysis. 

2.9 Data were analysed using Analook software (full details are included in Appendix 3).   As well as 
identifying bat calls to species where possible (see Appendix 3 for further details), when feeding 
buzzes6 were recorded within a bat pass these were labelled as ‘feeding passes’, with the assump-
tion that an attempt at prey capture had taken place. 

2.10 The data were exported into a spreadsheet in order to interpret the recordings. Relative activity 
rates were calculated to correct for survey effort (time). In the analysis we use bat passes per night 
(B/n) or bat passes per hour (B/h) to describe relative activity levels. As part of the analysis of noc-
turnal patterns of behaviour the data were split into discrete time periods relating to their proximity 
to sunset or sunrise. The time categories (time codes: TC) are provided in Appendix 3. 

Limitations to Methods 

2.11 There were two periods during the year (26 April–9 May and 11-19 September) when no data were 
recorded for unknown reasons. The absence of data from 23 nights from a total of 184 when the 
detector successfully recorded has affected the analysis of the April/May and September data but 
should still allow the overall patterns in the data to be seen.  

 

                                                      
6 When a bat detects a flying insect that it targets to eat, approach or search phase calls are emitted more 
rapidly (at high frequencies) as the bat targets the object and moves closer. These calls are produced so 
rapidly that the individual calls merge into what sounds like a buzz, which is often described as a ‘feeding 
buzz’.  
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3 Results and Interpretation 

Overall activity rates 

3.1 The bat detector was operating for a total of 184 nights between 12 April and 5 November 2013. 
Table 1 gives details of the number of passes and relative activity7 recorded for all bats recorded 
during the survey.  

3.2 Overall bat activity at the wetland was very high with a total of 50912 passes from at least eight 
species of bat recorded. These included common pipistrelle Pipistrellus pipistrellus, soprano pipi-
strelle Pipistrellus pygmaeus, Nathusius’ pipistrelle, noctule, Leisler’s bat, serotine Eptesicus sero-
tinus, at least one species of the genus Myotis (Daubenton’s bat was confirmed from social calls) 
and brown long-eared bat Plecotus auritus8.  

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

Species B B/n 

Common pipistrelle  32966 175.4 

Common/soprano pipistrelle  5856 31.1 

Soprano pipistrelle 5563 29.6 

Noctule  2757 14.7 

Common/Nathusius' pipistrelle  1664 8.9 

Myotis sp. 650 3.5 

Nyctalus sp.  628 3.3 

Nathusius' pipistrelle  442 2.4 

Leisler's bat  199 1.1 

Leisler's bat/serotine 83 0.4 

Serotine 48 0.3 

Unidentified bat call  30 0.2 

Daubenton’s bat (social call) 12 0.1 

Nyctalus/serotine  9 <0.1 

Brown long-eared bat 3 <0.1

Brown long-eared bat/Myotis sp. 2 <0.1

Total 50912 270.8 

3.3 Across the survey period, by far the highest activity rate was recorded from common pipistrelle, an 
average of 179.2 bat passes per night (B/n) with around 65% of the overall recorded activity being 
attributable to this species. Activity rates of soprano pipistrelle were also high with 30.2 B/n record-
ed – around 11% of the total. Noctule was the third most frequently recorded species with 15 B/n 
recorded, 5.4% of the total. Unidentified pipistrelles also made up a high proportion of the total 
(15%) with 40.8 B/n recorded. 

3.4 For all other species, activity rates were much lower. Myotis sp. were recorded 3.5 times a night on 
average, with Nathusius’ pipistrelle also quite frequent (2.4 B/n), as was Leisler’s bat (1.1 B/n). 
Less frequently recorded were serotine (0.3 B/n) and brown long-eared bat with just three passes 
recorded for this species. A number of passes were not identified to species level with unidentified 
Nyctalus bats (3.3 B/n) and those identified as either Leisler’s bat or serotine the most frequent, if 
unidentified pipistrelle bats (40 B/n) are excluded. 

                                                      
7 For an explanation of calculations of relative activity see Appendix 3. 
8 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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Feeding passes 

3.5 Feeding passes (see 3.8) were recorded for most species, as shown in Table 2 (below).    

Table 2: Total number of passes and feeding passes recorded (B) and the proportion of 
feeding passes as a percentage of the total for all identified bat species.  

Species B (total) B (feeding) % feeding 

Common pipistrelle  32966 2137 6.5 

Soprano pipistrelle 5563 259 4.7 

Noctule  2757 333 12.1 

Myotis sp. 650 2 0.3 

Nathusius' pipistrelle  442 22 5 

Leisler's bat  199 40 20.1 

Serotine 48 0 0 

Brown long-eared bat 3 0 0 

Total 50912 2793 5.5 

3.6 This data indicates that feeding frequency at this location was similar across the pipistrelle species 
(5-6.5 %) and significantly higher for Nyctalus species: 12.1 and 20.1 % for noctule and Leisler’s 
bat respectively. For Myotis species, feeding passes are less easily identifiable from analysis of 
sonograms, a factor which may have contributed to the low number recorded. It is likely that this lo-
cation was a particularly productive feeding location for Nyctalus bats and also that the number of 
feeding calls may be elevated for these two species given that they are detectable at much greater 
distances than those of pipistrelle bats (see Table 3.1 in Appendix 3) 

Monthly and weekly activity patterns 

3.7 The average activity rate was 270.8 B/n overall, with considerable fluctuation throughout the survey 
period. Figure 1 illustrates this fluctuation. In April activity was lower (60 B/n) with a very rapid in-
crease in activity in May to the monthly peak of 575 B/n, which dropped slightly in June (462 B/n) 
and then very markedly in July (142 B/n) before increasing again in August (393 B/n) and Septem-
ber (293 B/n) then dropping very rapidly in October (26 B/n), with just 12 bat passes recorded in 
November.  

Pipistrelle bats 

3.8 The monthly activity rate for common, Nathusius’ and soprano pipistrelle can be compared in Fig-
ures 2-3. Although there are a much lower number of Nathusius’ pipistrelle passes, the total is 
quite large (442 passes) and some seasonal differences in patterns of activity between this species 
and common and soprano pipistrelle are apparent.  

3.9 Figure 2 indicates that the activity rate for Nathusius’ pipistrelle fluctuates considerably through the 
year. In the spring, there is an early peak in April (1.8 B/n), less activity in May (0.8 B/n) followed by 
a pronounced peak in June (6.3 B/n) and July (4.5 B/n). When this is examined more closely, the 
fluctuations during this early summer period are marked with a peak during 24-30 June (22.7 B/n) 
followed by a drop to 9.9 B/n during 1-7 July, then by two weeks with none recorded, and 4.1 B/n 
during 22 July to 4 August. The lowest level of averaged activity was recorded in August (0.1 B/n) 
and activity then increased in September (1 B/n) and October (1.2 B/n). A single pass was record-
ed in November. Feeding passes from this species were all recorded during June-August except 
for a single pass in October. 

3.10 When this is compared to common pipistrelle (Figure 3), the pattern of activity is apparently differ-
ent with an overall peak during May-September and greatly reduced activity in April and Octo-
ber/November. The overall peak was in May (487.2 B/n) and thereafter there was a steady decline 
in June (322.5 B/n), August (219.8 B/n), and September (131.2 B/n) but with a marked decline in 
activity in July (55.5 B/n). Feeding passes were recorded regularly between May and September 
but less than one pass per night during April, October and November.  
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3.11 For soprano pipistrelle, as for common pipistrelle, the peak in activity was during May-September, 
but with relatively consistent activity in May (31.2 B/n), June (30.3 B/n) and July (22.6 B/n) and an 
increase in activity during August (56.3 B/n) and September (64.3 B/n). Feeding passes were only 
recorded May-September with a peak in August (4.5 B/n). 

3.12 The data indicates that there are differences between all three pipistrelle species, which may imply 
that they are using different food resources and partitioning the habitat at least seasonally. For 
Nathusius’ pipistrelle, there is a summer peak of foraging bats, which may well involve individual 
bats being recorded on multiple occasions as they repeat foraging tracks. Nonetheless, there are 
also two smaller peaks that correspond with a likely peak in the movement of migratory bats 
through the area. This can be seen more clearly if the total number of bat passes for this species 
for each month is seen as a proportion of the total bat activity for each month. Overall, 0.8 % of the 
total number of bat passes recorded was this species and the percentage of the monthly total for 
this species is included in brackets after each month. A peak in April (2.9 %) was followed by a de-
cline in May (0.1 %) and an increase in September (0.3 %) was followed by an autumn peak in Oc-
tober (4.4 %) and also a single pass in November (8.5 %). These small peaks in April and October 
are in contrast to patterns of bat activity for all other species recorded and appear to indicate the 
presence of migratory individuals.   

 

Figure 1: Monthly activity rate for all bats. 

 

Figure 2: Monthly activity rate for Nathusius’ pipistrelle. 

 

0

100

200

300

400

500

600

700

B/n

Month

0

1

2

3

4

5

6

7

B/n

Month

Non-feeding pass

Feeding pass



 
Pilning Wetland, Severn Estuary, Gloucestershire 

 10 05/02/2015 

Figure 3: Monthly activity rate for common pipistrelle. 

 

Figure 4: Monthly activity rate for soprano pipistrelle. 

 

Noctule, Leisler’s bat and serotine 

3.13 The monthly activity rates for noctule and Leisler’s bat can be compared in Figures 5-6, although 
no graph is provided for serotine as only 48 passes were recorded.   

3.14 Figure 5 indicates that the activity rate for noctule is very low in April, before an increase in May 
(14.7 B/n) and June (13.2 B/n), and a peak in July (in contrast to common and soprano pipistrelles 
– see above) of 25.8 B/n.  Activity remains fairly consistent through August (23 B/n) and September 
(21.3 B/n) before a decline in October and November. Feeding passes were recorded during May-
October, but at low levels in May-June before rising in July (3.5 B/n) and August (5.9 B/n). In July 
and August feeding passes made up 13.8 % and 25.7 % of the total number of passes recorded 
which indicates a higher feeding rate during those months. 

3.15 When this is compared to Leisler’s bat (Figure 6), the pattern of activity is different with no bats 
recorded before 2 June, after which there was a marked increase from June (1.1 B/n) to July (3.2 
B/n) before a gradual decline through August (1.7 B/n), September (0.4 B/n) and October (0.2 B/n) 
with none recorded after 7 October.  

3.16 Serotine bats were recorded during May-August, with 83 % of passes recorded in July. 
The seasonal activity peaks recorded for these species do not coincide with spring and autumn and 
there is no apparent evidence of migration for any of these three species, although it is possible 
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that the presence of migratory individuals would not be obvious for a species such as noctule, giv-
en the relatively high level of activity recorded throughout May-September for this species. 

Figure 5: Monthly activity rate for noctule. 

 

Figure 6: Monthly activity rate for Leisler’s bat. 
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Activity patterns in relation to time of night 

Pipistrelle bats 

3.17 The activity rate for common, Nathusius’ and soprano pipistrelle in relation to time of night can be 
compared in Figures 7-9. Although there are a much lower number of Nathusius’ and soprano pip-
istrelle passes, some differences in patterns of activity between these species and common pipi-
strelle are apparent.  

3.18 Common pipistrelle produced the highest levels of activity (see Figure 7). One pass was recorded 
during the day, seven minutes before sunset on 28 June. Otherwise the earliest and latest passes 
were recorded at nine minutes after sunset and ten minutes before sunrise. An initial peak in activi-
ty was recorded during 81-100 minutes after sunset (TC 5; 26.7 B/h), followed by a decline in ac-
tivity through the middle of the night, with the highest peak in activity then occurring between 100-
81 minutes before sunrise (TC 9; 38 B/h). 

3.19 For soprano pipistrelle, there were no bat passes recorded during the day (see Figure 8). The ear-
liest activity was recorded at 26 minutes after sunset and the latest 42 minutes before sunrise). The 
majority of passes occurred throughout the middle of the night, with a peak between 81-100 
minutes (TC 5; 5.6 B/h).  

3.20 The activity rate of Nathusius’ pipistrelle in relation to time of night showed some differences (see 
Figure 9). There was low activity immediately after sunset, with the earliest recorded bat pass 39 
minutes after sunset. Activity levels remained low throughout the middle of the night, with a sharp 
increase in activity to a peak between 120-101 minutes before sunrise (TC 8; 1.7 B/h). The latest 
recorded bat pass was 39 minutes before sunrise. Most of the activity recorded towards the end of 
the night was recorded in June (TC 8-9; 4.4 B/h) and July (TC 8-9; 4.7 B/h) with no clear pattern 
during the rest of the period when they were recorded. 

3.21 As with the seasonal differences shown between the three different species of pipistrelle, there is 
an apparent difference between the nocturnal activity patterns for each species. This provides 
some additional evidence of habitat partitioning between the species and may indicate that either 
one species is dominant over the others and / or that they are exploiting different foraging re-
sources at different times of night and different times of year. 
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Figure 7: Relative activity (B/h) for common pipistrelle in relation to sunset and sunrise.  

 

Figure 8: Relative activity (B/h) for soprano pipistrelle in relation to sunset and sunrise. 
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Figure 9: Relative activity (B/h) for Nathusius’ pipistrelle in relation to sunset and sunrise.  

 

 

Noctule, Leisler’s bat and serotine 

3.22 The activity rates for noctule and Leisler’s bat in relation to time of night can be compared in Fig-
ures 10-11. The number of serotine passes recorded was too low for conclusions to be drawn on 
bat activity throughout the night.  

3.23 For noctule, 46 passes were recorded before sunset, with the earliest of these being 21 minutes 
before sunset on 22 September. The latest pass was recorded at 11 minutes before sunrise. There 
were two distinct peaks in noctule activity in relation to time of night, the first was recorded 0-20 
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3.24 For Leisler’s bat, there were no passes recorded during the day (see Figure 11). The earliest activ-
ity was recorded at 30 minutes after sunset and the latest was recorded at 50 minutes before sun-
rise. There were two peaks in activity, the first was between 41-60 minutes (T3; 0.6 B/hr) and the 
second lesser peak between 100-81 minutes before sunrise (T9; 0.3 B/hr).  

3.25 For both Nyctalus species, the pattern of nocturnal activity is similar and suggests that the wetland 
is of primary importance for foraging for both species. Both species apparently forage at this loca-
tion very soon after leaving their roosts and also as a last stop before going back to the roost, 
which indicates that this is the best foraging habitat available for these bats and / or it is close to 
their roosts. 
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Figure 10: Relative activity (B/h) for Noctule in relation to sunset and sunrise.  

 

Figure 11: Relative activity (B/h) for Leisler’s bat in relation to sunset and sunrise. 
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4 Conclusions 

4.1 This study provides new data on the diversity, abundance and seasonality of bats at a wetland site 
on the Severn Estuary. At least eight species of bats were recorded and the data collected sug-
gests that the Pilning Wetland is of importance to foraging bats, with high levels of activity recorded 
for several species 

4.2 A migratory species of bat, Nathusius’ pipistrelle, was regularly recorded during April-November. 
Patterns of activity recorded for this species suggest that it possibly migrates through the area in 
spring and autumn and also that there is a summering population present that may be resident or 
migratory. Although the local status of this species is not clear, the recent study at Blagdon Lake 
(Somerset) indicates that bats are present throughout the active season and also migrating through 
the area, as suggested in the current study. There are no known breeding roosts of this species in 
the south-west of England to the author’s knowledge. 

4.3 The study also indicates that there may be some partitioning of the habitat by pipistrelle bats, with 
distinct differences in the seasonal and nocturnal (time of night) patterns of activity recorded for 
each of the three (common, soprano and Nathusius’ pipistrelle) species. These patterns are also 
distinctly different when compared to those of Nyctalus bats (noctule and Leisler’s bat) which have 
largely been recorded foraging early and late in the night, which may indicate that the site is of pri-
mary importance for foraging and / or the site is close to roosts of these species. 
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Appendix 1 - Figures 

Figure: Bat Detector Location  

(on next page) 
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Appendix 2: Photographs 
 

Photograph 1: The location of 
the bat detector in a reedbed. 

Photograph 2: The waterbody adjacent to the bat detector. 

  
  

Photograph 3: Looking south towards the M4 
Severn Bridge 

Photograph 4: Looking north towards the 
M48 Severn Bridge 
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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 12 V battery at-
tached. The microphone was attached to a 3 m 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 1.5 m 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 some bat species recorded at the Pilning Wetland, based on research un-
dertaken 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 

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. Russ (2011) was used as a standard 
guide for identification of bat calls. For species of long-eared bats records were not identified to 
species level due to the overlapping call parameters of each species. However, it is assumed that 
the records were all brown- long-eared bat as grey long-eared bats Plecotus austriacus, are 
thought to be rare (Harris & Yalden, 2008). Species of the genus Myotis were grouped together as 
many of the species have overlapping call parameters, making species identification problematic 
(Hundt, 2012).  
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For pipistrelle species the following criteria, based on measurements of peak frequency, were used 
to classify calls: 

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 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 additional 
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 
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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. 

 


