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Introduction This document presents the findings of a two-year study assessing the use of yew trees Taxus 
baccata by roosting bats. The study involved monthly surveys of the same 73 yew trees at Clumber Park Site of Special Scientific Interest (SSSI).   The aim of the study was to assess the species of bats which roost within yews, the type of roost features used and any seasonal patterns of use. Further analysis could also be made on the regularity of use.  Prior to this study there was little documented evidence regarding the use of yews by roosting bats, with only a single roost of a barbastelle Barbastella barbastellus recorded within the Bat Tree Habitat Key (BTHK) by Tom Bennett in November 2015 (Andrews et al., 2016; Andrews, 2018).  Since beginning the study, a backdated record of a roosting Leisler’s bat Nyctalus 
leisleri from 2003 and a further seven brown long-eared bat Plecotus auritus yew roosts have been added to the database (Andrews, 2018).   
Site description Clumber Park is a historic country park and National Trust owned site set in over 3,800 acres. The site is located to the southeast of Worksop in north Nottinghamshire. A key focal point of the site is Clumber Lake which is situated towards the centre of the park. The lake was created in the 17th century through the damming of the River Poulter which runs southwest to northeast through the site.   Clumber Park is a designated SSSI as it is one of the largest areas of mixed habitat in Nottinghamshire, supporting extensive areas of lowland acid grassland, heath and mature deciduous woodland (Natural England, 1999). Managed coniferous woodland and agricultural land also feature throughout the site. 
 
Study description As with many country parks, mature yews feature throughout Clumber Park. The study focused on three areas of mature yews within the site, all with an uncluttered understorey. A map of the study site locations is provided in Figure 1.  Area 1 comprises 23 scattered yews to the east of Clumber Park. The area is bordered by a very minor road to the north and mature deciduous woodland within the immediate area.   Area 2 comprises a line of 42 yews towards the south of Clumber Park. The line of trees runs adjacent to a footpath, with an area of grazed lowland acid grassland immediately south, scots pine Pinus sylvestris managed woodland immediately north and mature deciduous woodland to the east and west.   Area 3 comprises eight scattered yews interspersed to the north, south and west along the main footpath used by visitors around Clumber Lake. The lake is situated to the south and east of Area 3, with deciduous woodland bordering all other directions. 
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Northern Bats Volume 3 May 2018   Figure 1: Approximate areas of yew trees within study area (Ordinance Survey, 2017). 

 
Methodology The survey included a systematic search for bats in-situ or evidence of bats on the same 73 trees on a once monthly basis between March 2016 and February 2018, equating to 24 surveys in total. The trees were predetermined and tagged based on the Potential Roost Features (PRF) and locations of the trees i.e. within close proximities around the site for ease of survey. The trees are split into three separate areas within the site (Figure 1). All trees within the study contain a degree of PRF; yews within the area with no PRF were not included within the study.   The trees were surveyed from ground level only with use of a small LED torch and an endoscope where necessary. The majority of PRF (i.e. fluting) exceed no higher than 3m from ground level, thus the majority of features could be fully inspected without use of ladders. In addition, due to the nature of the type of roosts present, the vast majority of features are fully visible with a torch alone.   Bats were identified to species level with reference to their morphological characteristics, as presented in Bats of Britain and Europe (Dietz & Kiefer, 2016). All data was collected in accordance with the BTHK recording form and submitted to the BTHK database.  It is worth noting that a roost within a hazard beam was lost during the study in October 2017 due to high winds.  For ease of reference the following abbreviations will be used for Tables and Figures within this document: brown long-eared bat = Pa / Natterer’s bat Myotis nattereri = Mn / common pipistrelle Pipistrellus pipistrellus = Pp / soprano pipistrelle P. pygmaeus = PpyArea 1 Area 3 Area 2 
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Northern Bats Volume 3 May 2018    2016 2017 2018 Area Tree no. Roost no. Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Area a T1 R1  1 1                      T2 R2              1 1          T3 R3               1          T3 R4              1          1 T3 R5     1                    T4 R6 1  1                  1   1 T5 R7  2 1                      Area B T6 R8 1 1                       T7 R9 1            1 1         1  T8 R10               2          T9 R11                      2   T9 R12            1 1          1  T10 R13   1                      T11 R14             1            T12 R15                    1     T13 R16      1                   T14 R17                       6. 4 T14 R18        1                 T15 R19       1                  T16 R20          1         1 Roost loss due to high winds (hazard beam) T17 R21  2      1                 Area C T18 R22  1 1      1    1 1     10.  1 1   T19 R23                        1 T19 R24        1  3 5 2       1      T19 R25 1                        T20 R26                      1   T21 R27                     1    T22 R28                      1   T23 R29                      2   T23 R30       3 1     2      1      
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Northern Bats Volume 3 May 2018 Results Over the course of the study, 30 PRF were found to support bat roosts within 23 of the trees. Of the 73 trees surveyed, this equates to 32% being found to support a bat roost during this period. Within the 30 PRF, bats were recorded in-situ on a total of 60 occasions.    Roosting bat species recorded during the surveys include brown long-eared bat, Natterer’s bat, soprano pipistrelle and common pipistrelle.  Table 1 and Figure 2 provide an overview of all roosts recorded during the study and illustrate the species and number of bats observed and when they were recorded.  
 
Figure 2: Overview of roost results.  
Roost form on yews Yew trees are native evergreen, non-resinous trees and the trunk is frequently very fluted and/or with multiple and spreading limbs (Thomas & Polwart, 2003). Of the 73 trees surveyed, PRF were recorded in fluting, welds and hazard beams. Fluting was by far the most dominant PRF in the study, particularly considering that some of the yews contained in excess of 10 suitable flutes. In comparison, only a single weld or hazard beam was recorded on any one tree.   Of the 30 roosts recorded, 26 were found in flutes, three in welds and a single roost in a hazard beam. All four species of bat were recorded roosting within flutes; brown long-eared bat was the only species record in welds and common pipistrelle was the only species recorded within the hazard beam.  
Brown long-eared bat  Brown long-eared bats, Nottinghamshire and Britain’s most common woodland specialist (Harris & Yalden 2008; Bat Conservation Trust, undated; Nottinghamshire Bat Group, 02468101214 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18No. of bats Pa Mn Pp Ppy All species
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Northern Bats Volume 3 May 2018 undated), was the most recorded bat species in terms of number of roosts recorded, number of occasions encountered and total number of bats recorded throughout the study (it is noted that records may relate to the same individuals being recorded over multiple surveys). Brown long-eared bats were recorded within 21 of the 30 roosts on 38 occasions.   All roosts were recorded in flutes (18 roosts) and welds (three roosts) on the stem of the tree. Roosts ranged from 0.58m to 2.90m from ground level, with an average height of 1.64m. Roosting bats were recorded approximately 4cm to 30cm from the roost entrance of the flutes and 4.5cm to 10cm from the roost entrance of the welds.  Brown long-eared bats were recorded roosting during 17 of the 24 survey days. The only surveys where a brown long-eared bat was not recorded roosting were November 2016 and June, July and August in both 2016 and 2017.  The number of individuals occupying a single roost ranged from one to 10; with a single bat occupying a roost on 27 occasions, two bats occupying a roost on seven occasions, three bats occupying a roost on two occasions and five and 10 bats occupying a roost on a single occasion. Of particular interest were the 10 bats recorded in September 2017 in Roost (R)22, presumably a post-maternity transitional roost. In addition, a hibernation roost was recorded in R24 from December 2016 to February 2017, fluctuating from three, to five, to two bats during this period.  
Natterer’s bat Natterer’s bats were recorded within five roosts on 12 occasions; of particular note was R22, where a Natterer’s bat was recorded on seven separate occasions. A single bat only was recorded on each occasion.  Across the two-year study, Natterer’s bat was not recorded roosting during the hibernation period of January and February, or during the main maternity period of June to August; but was recorded at least once in all other months.    All roosts were recorded in fluting on the stem of the tree and ranged from 1.25m to 2.5m from ground level, with an average height of 1.69m. Roosting bats were recorded approximately 5cm to 28cm from the roost entrance.  
Soprano pipistrelle Soprano pipistrelles have been recorded within four roosts on five separate occasions. Three of the roosts were recorded during the hibernation period in 2018 (January/February), with six bats present in R17 in January and four bats present within the same roost in February. In addition, a single bat was recorded in different roosts in August and October 2016 and January 2018.  All roosts were recorded in fluting on the stem and ranged from 1.25m to 2m from ground level, with an average height of 1.53m. Roosting bats were recorded approximately 3cm to 10cm from the roost entrance.  
Common pipistrelle Common pipistrelles have been recorded in four roosts on five separate occasions. Roosts relate to a single bat present and were recorded in July and December 2016 and February, 
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Northern Bats Volume 3 May 2018 September and December 2017.  Three roosts were recorded in flutes on the stem and one roost was recorded within a hazard beam. A common pipistrelle was recorded roosting within the hazard beam on two occasions; however, this feature was lost to high winds in October 2017.   The roosts within fluting ranged from 1.25m to 1.89m from ground level, with an average height of 1.63m. The roost within the hazard beam was 1.02m from ground level. Roosting bats were recorded approximately 7cm to 15cm from the roost entrance of the flutes and 11cm to 12cm from the roost entrance of the hazard beam.  
Mixed roost No roosts were found to support multiple species at the same time.   Three roosts were found to support more than one species of bat but at different times.   Roost 12 was found to support a single Natterer’s bat, common pipistrelle and soprano pipistrelle on separate occasions. All species were only observed on one occasion.  A single Natterer’s bat was observed within R22 on seven occasions and 10 brown long-eared bats were observed within the same roost on a single occasion. A bat roost was recorded within R22 on eight occasions making it the most regularly occupied roost during the course of the study.  A single Natterer’s bat was observed within R24 on two occasions, with brown long-eared bat recorded on three consecutive surveys from December 2016 to February 2017 (three bats, five bats and two bats).  
Seasonal use Figure 3 illustrates the average number of roosts recorded each month over the two-year study.  March, April and May were the most productive months in relation to number of roosts observed, with an average of four or more roosts recorded per month.   The least productive months with regard to number of roosts recorded were June, July and August with an average of less than one roost recorded per month. No roosts were recorded in June during either year and only a single bat was observed in July and August; with a common pipistrelle recorded in July 2016 and a soprano pipistrelle recorded in August 2016.  No brown long-eared bats or Natterer’s bats were recorded during these months.  An average of two to three and half bat roosts were recorded per month from September to February over the course of study. 
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Figure 3. Average number of bat roosts (all species) recorded per month. 

 
Area  Of the three areas of yews surveyed, the percentage of trees found to support a bat roost was considerably higher in Area 3. With comparison to the three areas, 75% of trees within Area 3 were found to support a roost, with 22% and 29% of trees found to support a roost in Area 1 and Area 2 respectively (Table 2).  It is also worth noting that four of the five trees supporting a Natterer’s bat roost and 11 of the 12 times Natterer’s bat were encountered, occurred within Area 3. In addition, all brown long-eared bat roosts occupied by three or more bats were recorded within this area.   The substantial difference in percentage of tree roosts within Area 3 may partly be attributed to the relatively small sample size within this area; however, habitat is also considered to be a contributing factor.  Area 3 is situated immediately adjacent to Clumber Lake and is fairly central within the park. In comparison, Area 1 and Area 2 are located approximately 550m and 1km from Clumber Lake respectively. The proximity to water and associated high density of invertebrates is likely to be a contributing factor to the noticeable difference in percentage of roosts recorded in Area 3. Furthermore, the increased occupancy of PRF within proximity to water reflects the results of studies by Kalcounis-Ruppell et al. (2005).  
Table 2: Roosts recorded within each area. 
 Area Total number of trees in area Number of trees with roosts in area Percentage of trees in area with roosts Area 1 23 5 22 % Area 2 42 12 29 % Area 3 8 6 75 % 
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Northern Bats Volume 3 May 2018 New roosts Figure 4 illustrates the number of new roosts recorded each month.   Records of new roosts ranged from zero to four per survey (with an average of 1.25 new roosts recorded per survey). Over the course of the first year of the study (March 2016 to February 2017) a total of 17 new roosts were recorded, with 13 new roosts recorded in the second year (March 2017 to February 2018). New roosts were recorded right up until the last survey (i.e. 24th visit).  A total of four new roosts were recorded during three surveys. Two of these surveys relate to the first two months of the study, March and April 2016. A peak in these two months is largely due to lack of any previous information on roost locations in the study area, however, these two survey occasions also fall within the flux period, a time of high roost occupation (Figure 3). Of greater interest, the third month during which four new roosts were recorded was December 2017, the 22nd survey repeat undertaken during the study.   
 

Figure 4: Number of new roosts recorded per month. 

 
Rate of roost occupancy Of the 30 roosts recorded, 53% were occupied on a single occasion only over the 24 survey visits.   The roost with the highest occupancy, R22, had a single Natterer’s bat present on seven occasions and 10 brown long-eared bats on a single occasion. Although it cannot be confirmed, it is considered likely that the Natterer’s bat was the same individual recorded on multiple occasions, showing high fidelity to this roost.   Although data was gathered on a once monthly basis and provides only a snapshot of roost switching behaviour, the study does highlight that the majority of roosts recorded are used on a relatively infrequent basis.  012345 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18
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Figure 5: Number of occasions that a roost was occupied during the study (total 24 
survey occasions). 
 
Photographs                 
Figure 6: Brown long-eared bat/s present in R30, note leopard slug Limax maximus on 
photo at bottom left. 

0 2 4 6 8 10 12 14 16 1812345678 Number of roostsNumber of times roost occupied
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Figure 7: R22 10 brown long-eared bats present in photo to left (although unclear in 
photo), Natterer’s bat on right (present on seven occasions in same roost). 
                       
 
Figure 8: R4 Brown long-eared bat roost in fluting (photo on right taken by Michael 
Walker).     
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Figure 8: Natterer’s bat present within R27. 

Figure 9: Natterer’s bat present within R26. 
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Figure 10: Six soprano pipistrelles recorded in R17 in January 2018, with four recorded 
in February 2018. 
 
 
Summary Almost a third (32%) of the 73 trees surveyed were found to support a bat roost, with a total of 30 bat roosts identified within 23 of the trees. Roosts were recorded within 26 flutes, three welds and a hazard beam. 
 
Species recorded This study has demonstrated that yew trees provide regular roosting habitat for Britain’s two most common woodland specialists, the brown long-eared bat and Natterer’s bat, as well as occasional roosting habitat for common and soprano pipistrelle. Along with additional records from the BTHK Database (Andrews, 2018), six species of bat have now been confirmed to roost within yew trees; including the four species recorded by this study, together with Leisler’s bat and barbastelle.   As may be expected, brown long-eared bat was by far the most recorded species during the study being recorded within 21 of the roosts on 38 occasions. In comparison, Natterer’s bat was recorded within five of the roosts and common pipistrelle and soprano pipistrelle were recorded in four of the roosts each.  
Seasonal use Brown long-eared bat and Natterer’s bat were absent from roosts during the main maternity 
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Northern Bats Volume 3 May 2018 period of June to August in both years. Only a single common pipistrelle and soprano pipistrelle roost were recorded during this period. Considering that bats were recorded roosting in-situ on a total of 60 occasions, only 3.3% of records were recorded between June to August. The features within yews are considered to be of low value for maternity roosts, both due to the relatively limited size, exposure of the features and the tendency of features to be at a low height. Based on these results, it is considered that there is limited value in surveying yew trees between June to August.   The results demonstrate that March, April and May comprise the most productive periods to search for bats in yew trees, with an average of four or more roosts recorded per month during this period. An average of two to three and a half bat roosts were recorded per month from September to February over the course of study. 
 
Area The study found a marked increase in the percentage of trees with roosting bats in proximity to water; 75% of trees within Area 3 were found to support a roost, with 22% and 29% of trees found to support a roost in Area 1 and 2 respectively. Findings are consistent with those of Kalcounis-Ruppell et al. (2005), finding an increased use of PRF within proximity to water. 
 
New roosts and rate of occupancy The rate of occupancy and number of new roosts recorded throughout this study highlight a general pattern of roost switching behaviour on an at least a monthly basis; 53% of the roosts recorded were occupied only once during the 24 surveys and 80% of roosts were occupied on a maximum of two occasions. These results support the findings of studies on roost switching behaviour (Russo et al., 2005; Dietz and Pir, 2009), finding small roosts and individual roosts to exhibit high roost switching behaviour, similar to that recorded by maternity roosts (Russo et al., 2005; Dietz and Pir, 2009; Bohnenstengel, 2012; Kühnert et al., 2016). 
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