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Romptickle Viaduct: Bat Activity at a Pipistrellus Hibernaculum Through the Winter. 
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Abstract 

Romptickle Viaduct comprises a stone viaduct crossing the River Don within a rural location 

in South Yorkshire. The structure was first recorded as a Pipistrellus hibernation roost in 2013 

and to date has a peak count of 33 hibernating bats. This article details a series of surveys 

undertaken between 2013 and 2018 with the purpose of characterising roost usage and 

recording associated patterns of Pipistrellus flight activity during the winter months. 

 

The findings show the viaduct is actively selected by Pipistrellus bats for use over the 

hibernation period, with seasonal patterns of usage conforming to other similar hibernacula 

documented in the literature. It can be confidently asserted that both common pipistrelle 

Pipistrellus pipistrellus and soprano pipistrelle P. pygmaeus roost in the structure across at 

least 43 separate crevices, with a mean group size of two bats/crevice.   

Temperature monitoring has shown roost locations in the viaduct provide a frost-free refuge 

for roosting bats, even during the coldest periods of South Yorkshire weather. Acoustic survey 

has demonstrated that whilst Pipistrellus flight activity is highest at temperatures above 7oC, 

a secondary peak in activity occurs at temperatures below -1oC, with multiple bats recorded 

flying at air temperatures between -3oC and -4oC. It is considered most likely that Pipistrellus 

activity during sub-zero temperatures indicates bats immigrating into Romptickle Viaduct from 

less thermally stable roosts. The survey findings provide support for the phenomenon of ‘frost 

swarming’ recorded from a Pipistrellus hibernaculum in The Netherlands (Korsten et al., 2016). 

 

 

Introduction 

During the winter months, bats in northern England enter extended bouts of torpor known as 

hibernation. Hibernation in bats comprises a state of inactivity characterised by lower body 

temperature, slower breathing and lower metabolic rates. The ability of bats to hibernate helps 

to preserve energy reserves at a time of year when weather conditions frequently prevent 

effective foraging.  

 

Within Britain common and soprano pipistrelle are not found in caves during the hibernation 

period, but rather they are recorded roosting in the cracks and crevices of buildings (Racey, 

1974; National Trust, 2018; Bell, 2016a) or built structures, crags (Dietz et al., 2009) bat boxes 

(Dietz et al., 2009; Parker, 2018) and in trees (BTHK, 2018). In The Netherlands, a number of 

large (100+ bat) Pipistrellus hibernacula have been recorded in large crevice-rich apartment 

blocks within cavity walls and/or deep expansion crevices (Korsten et al., 2016). It is noted 

that stone and concrete crevice roosts in large structures are characterised by a high capacity 

for heat storage, resulting in slow heating up and cooling down (Simon et al., 2004). In 

Germany a large Pipistrellus hibernaculum of over 5000 bats is known from the cellar of the 

castle in Marburg (Sendor, 2002). In European countries with colder winter climates, such as 

Slovakia and Romania, mass winter roosts can be found in caves, with a roost of 30,000-

60,000 common pipistrelle known from a single cave in Romania (Dietz and Kiefer, 2016; 

Bucs, 2018). 
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Studies have shown that common pipistrelle appear to select hibernacula with cooler mean 

ambient temperatures than most other UK bat species, sometimes tolerating sub-zero 

temperatures (Nagel and Nagel, 1991; Webb et al., 1996). Compared to other bat species, 

the hibernacula of Pipistrellus bats also appear to be unusually dry (Racey, 1974; Sendor, 

2002). Bats typically rouse once every one to two weeks during hibernation (Altringham, 2011) 

however beyond that, Pipistrellus bats have also been shown to perform extensive hibernal 

roost switching (Parker, 2018; Sendor, 2002). Within tree roosts, Pipistrellus bats have been 

recorded awake in all months (BTHK, 2018) and within Britain there is strong evidence to show 

Pipistrellus bats feed through all winter months (Avery, 1985). Whether Pipistrellus bats rouse 

during winter primarily to drink or feed has been a subject of intensive study (Speakman and 

Racey, 1989; Sendor, 2002), however, it is likely that when conditions allow, they engage in 

both activities. 

Figure 1: Romptickle Viaduct viewed from the south. 

It has been demonstrated that hibernal metabolism in the Pipistrellus bat seems, in contrast 

to other species, to be independent of temperature within the range 4-10oC (Speakman et al., 

1991). At lower temperatures however, increased energy is required to regulate body 

temperature (Currie et al., 2018; Nagel and Nagel, 1991) and Sendor (2002) demonstrated 

that remaining in a very cold roost where a warmer alternative exists would be costlier than 

switching. A long-term study of Pipistrellus bats overwintering in bat boxes in Norfolk has 

shown these bats temporarily vacate the boxes when the mean air temperature drops below 

0oC (Parker, 2018). Common pipistrelle have been recorded engaging in ‘frost swarming’ at 

hibernacula during periods of very cold weather, with this activity recorded at temperatures as 

low as -7oC (Korsten et al., 2016). 

Pipistrellus bats have been recorded entering hibernacula in Britain in late November/early 

December (Racey, 1973; Parker, 2018) and in Germany from mid-November, with the 

population reaching maximum numbers around the turn of the year (Sendor, 2002). The onset 

of immigration in Germany and The Netherlands has been linked to the occurrence of frost, 

with very cold temperatures associated with high rates of immigration (Sendor, 2002; Korsten 

et al., 2016).  Around the turn of the year, emigration from a studied German hibernacula 

commenced if the ambient temperatures were mild, with a peak of emigration in late February 

(Sendor, 2002).  

Romptickle Viaduct is sited in a rural location on the boundary of Thurgoland village in 

Barnsley. The viaduct is within the valley of the River Don in an area of mixed habitat with 

extensive woodland cover.  This viaduct comprises a five span stone viaduct, approximately 
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25m high at its tallest point with a total span of approximately 30m. The undersides of the 

arches are generally well pointed however the piers have numerous vertical openings between 

stone blocks leading to deeper voids within the core of the structure. Romptickle Viaduct was 

first recorded as a Pipistrellus hibernation roost in 2013 and to date has a peak count of 33 

hibernating bats, although the true number of bats using the structure is certainly higher. 

Romptickle Viaduct is part of a Local Wildlife Site designated for its importance to roosting 

bats by Barnsley Metropolitan Borough Council (Bell, 2016b). 

This article details a series of surveys undertaken on the viaduct between 2013 and 2018. The 

purpose of this study has been to characterise roost usage and to record patterns of 

Pipistrellus flight activity associated with the viaduct during the winter months.  

 

Figures 2 and 3: Pipistrellus bats roosting in viaduct crevices. Close view on left, 

zoomed out on right. 

 

Methods 

Visual Pipistrellus counts through year 2013-2015 

Visual counts of the number of Pipistrellus bats roosting in the viaduct were made at regular 

intervals of one to three months, over a period of approximately one year from winter 

2013/2014 to winter 2014/2015. In order to allow comparison of survey results between survey 

occasions, this visual inspection targeted two piers to the east of the river which were surveyed 

to a set height, with the location of each roosting bat precisely recorded. No attempts were 

made to identify roosting Pipistrellus bats to species level. Counts were made from ground 

level using a one million candlepower torch to illuminate crevices between stone blocks, which 

were then inspected using binoculars.  
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National Bat Monitoring Programme (NBMP) survey results 2015-2018 

Romptickle Viaduct was registered as a NBMP survey location in winter 2014/2015.  Between 

2015 and 2018, South Yorkshire Bat Group members carried out counts of the number of 

hibernating Pipistrellus bats across three piers of the viaduct during single visits in January 

and February. The area of viaduct surveyed during the NBMP visits is larger than the area 

included in the 2013-2015 counts however, in other respects the survey methodology is 

identical. 

 

Continuous static monitoring during peak winter period – December 2015 to February 

2016 

An Anabat SD1 bat detector was deployed at the base of a pier to the east of the River Don 

(Figure 4) from the 30/11/2015-01/03/2016. The Anabat recorded continuously, with the 

exception of 03-14/02/2016, during which no sound files were recorded due to an equipment 

failure.  

The Anabat unit was placed at ground level with the microphone protected by a tight single 

sheet of clingfilm and with the sensitivity set to 6.5. Bat sound files recorded by the detector 

were analysed to species level using Kaleidoscope Pro software, with species identifications 

checked manually.  

The temperature throughout the recording period was recorded by a Tinytag Plus 2 

thermometer positioned beside Drystone Bridge in a shaded location and set to record 

temperature at 30 minute intervals throughout the recording period. Identified sound files were 

matched with the most recently recorded temperature during analysis of the survey findings. 

 

Figure 4: Image showing survey equipment locations. 

Focused cold weather monitoring - December 2017 

A single Pettersson d500x full spectrum static monitoring device was deployed in the same 

location as previously used for the Anabat, with the Pettersson set to record for a period of 

three nights (09-12/12/2017) during a spell of notably cold weather. This unit was set to record 

continuously into five second sound files. Bats were identified to species level using the Bat 
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Classify software with a threshold of 0.8 used to determine a confident species identification. 

Sound file identifications were also manually checked. 

During this period a Tinytag Plus 2 thermometer was positioned beside Drystone Bridge in a 

shaded location, recording temperature at 10 minute intervals. 

 

Crevice temperature buffering  

Between midnight on 06-09/02/2018, Tinytag thermometers were used to investigate the level 

to which crevices between stone blocks in the viaduct piers are buffered from fluctuations in 

the external air temperature. A high level of temperature buffering would mean the 

temperatures experienced within these crevices are highly resistant to fluctuations in the 

external air temperature.   

 

A single Tintytag Plus 2 was positioned beside Drystone Bridge in a shaded location (Figure 

4).  This location was selected to record air temperature within the vicinity of the viaduct. A 

Tinytag Ultra 2 was installed at the base of a crevice between two blocks on the western side 

of the viaduct pier. Due to the width of the thermometer, it was installed approximately 2cm in 

from the external face of the viaduct.  

 

The purpose of the thermometer installed in the stonework crevice was to record air 

temperature within a potential bat roosting location. It should be noted that Pipistrellus bats 

typically roost deeper in the crevice than the location sampled however the width of the 

thermometer limited options for unit placement. Thermometers recorded temperature at 30 

minute intervals.  

 

Results 

Visual Pipistrellus counts through year 

Figure 5 shows the number of roosting Pipistrellus bats by month, from February through to 

January. Where multiple counts were undertaken during a single month, the mean number of 

bats is shown.  

The peak count of roosting Pipistrellus bats is reached between January and February, with a 

low number of Pipistrellus bats occupying the surveyed sections of viaduct during the summer 

period. 
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Figure 5: Variation in Pipistrellus count through year. 

 

National Bat Monitoring Programme (NBMP) survey results 2015-2018 

The NBMP results show the mean group size of roosting Pipistrellus comprises two bats per 

crevice, with an average of 14 occupied crevices per survey visit. On average, in any single 

survey, 46% of occupied crevices supported only a single bat.  In total across eight survey 

visits, 43 separate crevices have been used on at least one occasion.    

 

Table 1: Summary statistics from NBMP surveys. 

Variable Mean Standard 

deviation 

Maximum Minimum 

Group size 2.0 1.3 7 1 

Number of occupied 

crevices 

14.0 1.8 17 11 

 

Continuous static monitoring during peak winter period – December 2015 to February 

2016 

A total of 5176 sound files were recorded from Pipistrellus bats across the recording period 

with 88% of recorded calls attributed to common pipistrelle and 12% attributed to soprano 

pipistrelle.  

The highest level of bat activity was recorded in December, with the lowest level of activity in 

January and an increase in activity recorded during February. This pattern applied for both 

common and soprano pipistrelle. 

 

Table 2: Monthly variation in number of sound files. 

Species Mean number of sound files/night 

Dec Jan Feb* 

Common pipistrelle 108.5 11.2 50.3 

Soprano pipistrelle 14.6 0.7 8.1 
*Anabat failure taken into account in calculation of this statistic 
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The temperature across the survey period varied from a high of 13.5oC to a minimum of -3.0oC 

(Table 3). December was noticeably milder than January or February, with February recording 

both the lowest mean temperature and the lowest minimum value. Winter 2015-2016 was the 

warmest experienced in England since modern records began in 1910 (Met Office, 2018) and 

on-site temperature monitoring showed sub-zero temperatures occurred on only 12 nights 

(Table 4). 

 

Table 3: Temperature across survey period. 

Month Temperature (oC) 

Mean  Min Max 

Dec 8.1 0.8 13.5 

Jan 5.1 -1.8 13.1 

Feb 3.5 -3.0 12.5 

Figure 6 shows that Pipistrellus bat activity increases sharply during pronounced periods of 

increasing temperature in December and February. Activity appears to be highest at the start 

of these periods of mild weather. Bat activity in January did not follow this trend, with no 

pronounced increase in the Pipistrellus activity level recorded during a period of mild weather 

at the end of this month. 

Figure 7 shows common and soprano pipistrelle activity against temperature. A Bat Activity 

Index level has been calculated which displays the number of sound files recorded, divided by 

the number of night hours at each temperature value. Activity of both common and soprano 

pipistrelle increases markedly when the temperature rises above 5oC, with the peak level of 

activity appearing to occur at temperatures above 7oC.  

 

 

Figure 6: Pipistrellus activity against minimum temperature. 
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Figure 7 also shows a secondary peak in common pipistrelle activity when the air temperature 

drops to -1.5oC.  

 

Figure 7: Pipistrellus activity against temperature. 

 

As shown in Table 4, common pipistrelle activity was recorded on the first two nights during 

the recording period that the temperature dropped below -1oC.  

 

Table 4: Sub-zero nights in winter 2015/2016. 

Month Night Minimum 

temperature (oC) 

Bat activity recorded  

January 14-15 -0.5 n/a 

15-16 -0.8 n/a 

16-17 -0.1 n/a 

20-21 -1.8 30 Pipistrellus sound files 

February 14-15 -0.2 n/a 

15-16 -2.7 15 Pipistrellus sound files 

16-17 -2.0 n/a 

18-19 -0.7 n/a 

23-24 -2.7 n/a 

24-25 -0.7 n/a 

27-28 -0.6 n/a 

28-29 -2.3 n/a 

Figure 8 shows that on the nights of winter 2015-2016 that Pipistrellus activity was recorded 

during sub-zero temperatures, activity typically occurred between 5-8 hours of sunset. 
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Figure 8:  Pipistrellus activity times after sunset on three dates with sub-zero air 

temperatures. 

 

Focused cold weather monitoring December 2017 

Over a three night period of monitoring in mid-December 2017, sub-zero temperatures were 

reached each night, with a minimum temperature of -5.1oC. This contrasts sharply with the 

mild winter of 2015-2016, during which no sub-zero temperatures were recorded during the 

whole of December. 

 

A total of 71 Pipistrellus bat sound files were recorded during these three nights, comprising 

53 (75%) common pipistrelle and 18 (25%) soprano pipistrelle sound files. Of the total number 

of sound files, 87% of common pipistrelle activity and 78% of soprano pipistrelle activity was 

recorded between -3oC and -4oC (Figure 9). The temperature only fell within this range during 

22% of the recording period (sunset – sunrise only), suggesting bats actively selected to fly 

during these low temperatures.   

 

Figure 9: Bat activity distribution by temperature. 
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Figure 8 shows that during the December 2017 monitoring, sub-zero Pipistrellus activity 

occurred mainly within 2-4 hours of sunset.  

 

Figure 10 shows a sound file recorded during December 2017, at a time when the air 

temperature was -3oC. Taking into account the peak frequencies of pulses, the inter-pulse 

intervals and pulse shape; it can be confidently asserted that the calls of at least four individual 

bats are recorded in the sonogram.  

 
 

Figure 10: Sonogram recorded when the air temperature was -3.0oC. 

Crevice temperature buffering  

Whilst the air temperature during the study period ranged between 6.0oC and -2.6oC, the 

temperature in a potential roost location varied between 5.0oC and 0.6oC. Figure 11 shows 

the difference between the air temperature and the temperature within the potential roost 

location. 
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Figure 11: Viaduct temperature buffering. 

 

 

Discussion 

Counts through the year show that Romptickle Viaduct is actively selected by Pipistrellus bats 

for use during the hibernation period. The occupation of this hibernaculum appears to conform 

to seasonal pattern of use recorded from other similar hibernacula, with most bats entering 

the hibernaculum in late November/early December. Both common and soprano pipistrelle 

bats are highly likely to be over-wintering in Romptickle Viaduct, however, the majority of these 

bats appear to comprise common pipistrelle. Existing evidence of soprano pipistrelle using 

larger Pipistrellus hibernacula in the UK appears to be lacking. This is however likely to be 

due to the greater abundance of common pipistrelle across much of the UK and the difficulty 

in visually identifying roosting Pipistrellus bats to species level without handling.   

 

Visual surveys of Romptickle Viaduct show hibernating Pipistrellus bats are distributed across 

a large number of crevice roost locations, typically singly or in small groupings, with an 

average of two bats recorded per occupied crevice. This spread of roosting bats across 

multiple crevices within the hibernaculum conforms to a pattern recorded from other larger 

Pipistrellus hibernacula in the UK (Phillips, 2018; National Trust, 2018). It is known that 

crevices within large stone structures experience high levels of thermal buffering and this was 

confirmed from Romptickle Viaduct through temperature monitoring of a potential roost 

crevice. Temperature monitoring showed that even when the air temperature dropped to  

-2.6oC, the temperature within the potential roost location remained above freezing. 

Temperature monitoring made use of a thermometer positioned at the crevice opening, whilst 

roosting bats have the option of moving deeper into the crevice, or even into the interior of the 
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viaduct piers; locations within which the level of temperature buffering would be expected to 

be at an even higher level. It is considered that the temperature monitoring undertaken gives 

confidence that Romptickle Viaduct provides a frost-free refuge, even during the coldest 

periods of weather likely to be experienced in South Yorkshire. 

  

Acoustic survey undertaken during the mild winter of 2015/2016 recorded Pipistrellus activity 

during all winter months with activity increasing quickly when the air temperature rose above 

5oC, reaching a peak at temperatures above 7oC. It was notable that sharp increases in 

Pipistrellus activity were recorded at the start of mild periods of weather in December and late 

February, whilst a similar spell of mild weather in January did not result in the same increase 

in activity. This observation can be seen as consistent with the findings of Avery (1985), who 

recorded Pipistrellus activity at a foraging site during all winter months, although lower levels 

of activity were recorded in mid-winter. An alternative explanation for the low level of 

Pipistrellus activity recorded during periods of mild weather in January 2016 may however be 

that other weather variables such as wind or rain reduced suitability for bat activity at this time. 

Consequently, further survey would be required to demonstrate that the typical response of 

Pipistrellus bat to periods of mild weather is reduced during mid-winter.  

Acoustic survey undertaken in winter 2015/2016 recorded a secondary peak in Pipistrellus 

activity when the temperature dropped below -1oC. Further investigation revealed this activity 

was recorded during the first two nights that the temperature dropped below -1oC. A focused 

spell of acoustic monitoring during an intense spell of cold weather in December 2017 showed 

relatively high levels of common and soprano pipistrelle activity at air temperatures between  

-3 and -4oC.  Inspection of sound files recorded during this period showed as least four bats 

present within one sound file and it is considered this activity equates to the ‘frost swarming’ 

observed by Korsten et al. (2016) at a Pipistrellus hibernaculum in The Netherlands. It is 

considered most likely that the recording of Pipistrellus activity during sub-zero temperatures 

indicates bats immigrating into Romptickle Viaduct from less thermally stable roosts. The 

increase in bat activity at Romptickle Viaduct during the first periods of cold weather, or during 

subsequent periods of very low temperatures, conforms to bat activity patterns recorded at 

other Pipistrellus hibernacula in mainland Europe (Korsten et al., 2016; Sendor, 2002). 

This study also looked at the time of Pipistrellus activity during periods of sub-zero weather, 

showing that this activity occurred at different times after sunset on different nights, most 

probably in response to the pattern of change in temperature level on the individual night. It 

was however noted that all recordings were more than one hour after sunset, conforming with 

patterns of frost swarming reported from The Netherlands (Korsten et al., 2016).  

In many respects usage of Romptickle Viaduct by hibernating Pipistrellus bats appears to be 

typical of comparable hibernacula monitored in Britain and on continental Europe. This study 

does however inform our understanding of the role Romptickle Viaduct fulfils for resident 

Pipistrellus populations. 
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