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Abstract 

The Sheffield Small Myotis Project commenced in 2018 with 12 trapping sessions undertaken 

at eight sites between May and October 2018. Sites were distributed across the Sheffield 

Lakeland Landscape Partnership area in west Sheffield, with surveys undertaken by members 

of South Yorkshire Bat Group. Trapping sessions were conducted using a minimum of two 

harp traps and one acoustic lure with mist nets occasionally available to the group. Surveys 

commenced at sunset and continued for a minimum of four hours.  

A total of 44 bats of seven species were captured during the project including 13 whiskered 

bats Myotis mystacinus and three Brandt’s bats M. brandtii. Whiskered bats were recorded 

from a higher number of sites than any other species (six sites) with Brandt’s bat recorded 

from three sites. The number of bats caught per survey was highest in late July and August, 

with fewer bats captured in May and no bats caught during the three surveys undertaken in 

September or October. The acoustic lure appeared to increase the number of bats caught in 

the harp traps and it is considered the purchase of a second lure will improve capture rates in 

future years.  

The proportion of small Myotis bats caught during surveys was higher than expected which 

raises the possibility that either the survey method is more effective than anticipated or that 

both the whiskered bat and Brandt’s bat are more common within the study area than 

previously thought. Preliminary information on the effectiveness of different social call 

sequences in attracting bats and the variation in physical characteristics between whiskered 

bat and Brandt’s bat is presented. 

 

 

Introduction 

A group of three cryptic bat species within the Myotis genus are small and morphologically 

similar leading to them becoming known as the ‘small Myotis bats’ (Brown, 2016). Within the 

UK this grouping includes the whiskered bat, Brandt’s bat and the rare Alcathoe bat M. 

alcathoe.  

It is widely considered that confident species identification of the small Myotis bats on the 

basis of echolocation calls alone is not possible (Rydell, et al., 2017). Whilst these bats display 

physical differences which can be recorded during the inspection of captured bats in the hand, 

even experienced surveyors have been shown to make identification errors (Brown, 2016). 

Consequently, it is advised that species identifications made in the field are confirmed by DNA 

analysis of a sample of tissue, fur or excrement taken from the bat (Brown, 2016). 

Prior to commencement of this project, South Yorkshire Bat Group’s database (SYBG, 2018b) 

included numerous whiskered bat records but only a single confident Brandt’s bat record. The 

single Brandt’s bat record was confirmed through DNA analysis of a dropping collected in 

2015 from a site on the boundary of the Wyming Brook nature reserve in west Sheffield. To 

date, the Alcathoe bat has not been recorded within South Yorkshire and has currently only 
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been confirmed within various counties in southern England and Ryedale in the Yorkshire 

Dales (Jan, et al., 2010; Brown, 2016). 

The primary objectives of the Sheffield Small Myotis Project were to provide information on 

the distribution and relative abundance of small Myotis bats within South Yorkshire through 

focused capture of bats from sites within the Sheffield Lakeland Landscape Partnership 

(SLLP) area. The SLLP is funded by the Heritage Lottery Fund as part of its national landscape 

partnerships programme. It facilitates a range of projects focused on enhancing the natural 

and cultural assets of an area of land to the northwest of Sheffield.  

 

Methods 

Survey site selection for the small Myotis study was made taking into account the combined 

whiskered bat and Brandt’s bat Habitat Suitability Model created for the Sheffield area 

(Blackburn, 2018) and existing confirmed species presence records held by SYBG (SYBG, 

2018b) at the onset of the project (Figure 1). 

 

Figure 1: Habitat Suitability and existing small Myotis records. 

The methodology adopted by the small Myotis study was more flexible than similar bat capture 

surveys undertaken by SYBG (Bell, et al., 2017; Bell, et al., 2017). The decision was made to 

alter equipment specifications, trap locations and the number of survey visits between sites in 

order to explore different options, optimise the number of captures per site and develop the 

skills of the survey team. 

Eight locations were surveyed on either one or two occasions between May and October 2018, 

with 12 survey visits undertaken in total.  The first three surveys were undertaken during May, 
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with surveys suspended from late-May to mid-July due to restrictions associated with the bat 

maternity period. A further nine survey visits were undertaken between late-July and early-

October.   

Trapping surveys were carried out using a pair of three bank harp traps and one AT100 

acoustic lure on each survey occasion. In addition, one or two mist nets were used during 

three of the survey visits. Traps were in place from sunset until a minimum of four hours after 

this time, with trapping nights selected based on recent weather conditions and forecasts for 

the survey night. Dry survey nights, with little or no wind and temperatures above 8°C at sunset 

were selected. Trapping teams included a minimum of one surveyor holding a Level 4 bat 

survey class licence when undertaking harp trapping and a minimum of one surveyor holding 

Level 3 bat survey class licence when deploying mist nets.  

A survey team of at least three people helped ensure both surveyor safety and speed of bat 

processing. The harp traps were checked every 15 minutes during the survey period, with 

captured bats transferred to cotton drawstring bags for transfer to a bat processing area. The 

mist nets were continuously checked and managed by the Class 3 licenced member of the 

survey team.  

In the bat processing area, the species, sex, age and where possible, breeding status were 

recorded for each bat captured. Before release, bats were checked for injury and providing 

they were uninjured, released from the hand as soon as possible. Bats were marked by the 

taking of a fur clipping. A non-toxic water-based liquid chalk pen was used to mark along the 

forearm running the chalk from the elbow to the wrist. The use of the chalk pen marking 

established whether recaptures originated from bats caught in the same night or on a different 

night. Where bats of the small Myotis grouping were captured, the fur clippings were retained 

and sent to Swift Ecology/ Ecotype Genetics Limited for DNA analysis to species level.  

In addition to DNA testing of fur samples, all small Myotis bats captured were identified on the 

basis of morphological observations in accordance with the key presented in Bats of Britain 

and Europe (Dietz and Kiefer, 2016). Morphological parameters linked to successful 

interspecies identification were recorded, including forearm length, penis shape, tragus length 

relative to notch on the outer ear, dentition and colour of ear base and tragus. The parameters 

selected were the same as those previously used by the national small Myotis project (D. 

Whitby, pers. comm., November 2017), which itself was informed by a PhD study which 

investigated resource partitioning between whiskered bat and Brandt’s bat (Berge, 2007). 

Once collected the data has been analysed using Microsoft Excel (Microsoft Corporation, 

2013) and R: A language and environment for statistical computing (R Core Team, 2012) and 

mapped using QGIS (QGIS Core Development Team, 2018).   

 

Results 

Bat captures by species and sex 

A total of 44 bats of seven species were recorded during the project (Figure 2 & Appendix 1). 

More common pipistrelle bats Pipistrellus pipistrellus (34% captures) were recorded than any 

other single species, with 30% of captures comprising whiskered bat, 16% soprano pipistrelle 

P. pygmaeus, 7% Brandt’s bat, 7% Daubenton’s bat M. daubentonii, 5% brown long-eared bat 

Plecotus auritus and 2% Natterer’s bat M. nattereri.  
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Figure 2: Bat captures by species and sex. 

The whiskered bat was recorded at more sites than any other species with records obtained 

at six of the 12 sites surveyed. This was closely followed by the common pipistrelle which was 

recorded at four sites, and the Brandt’s bat recorded at three sites (Appendix 1: 2018 Survey 

Results Plan). Of the sites surveyed, Agden Bog returned the greatest diversity of species with 

five species of bat recorded. This was followed by Midhope Reservoir with four species and 

Bitholmes with three species captured. 

 
Figure 3: Total captures by location. 
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Male bats comprised 66% of captures with more males than females caught across all species 

except soprano pipistrelle. It was notable that the three Brandt’s bats caught were all male, 

unlike the whiskered bat where four of the 13 captures were female. Female bats were only 

captured at three sites; Agden Bog, Bitholmes Wood and Midhope Reservoir, unlike the male 

bats which were captured at a greater proportion of sites (eight in total).  All the female bats 

were captured during three trapping sessions, with these bats all caught in July or August.

   

All of the 16 small Myotis bats captured were successfully verified to species level during 

trapping sessions on account of their morphology, with these species identifications later 

confirmed by DNA analysis of fur samples.  

 

Bat captures by month 

A total of 12 trapping sessions were undertaken, with no bats captured on four of the survey 

nights. The six survey visits undertaken during late July and August were more productive with 

no zero capture nights experienced in this period. Bats were caught during two of three survey 

visits in May, however the average number of captures was lower than in July or August.  No 

bats at all were captured during the two survey visits undertaken in September or the single 

visit in October. 

 

Figure 4: All bat captures by species and month. 

 

The effectiveness of the acoustic lure 

Careful interpretation is required when considering the value of acoustic lures to trapping 

during the project. At any one time, a maximum of half the traps were equipped with an 

acoustic lure. However, this lure was not in constant use, with rest periods adopted to reduce 

the risk of bats becoming accustomed to the lure. When the lure was playing back calls, the 

time spent using different sound files of different bat species was not constant and sometimes 
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the software was set to play a range of different species files, either on a loop or in a random 

order.   

The acoustic lure was in operation during 73% of captures (32 of 44 bats) (Table 1). It should 

also be noted that of the bats caught in traps/nets without a lure, six bats were caught in a 

mist net across a stream at a restricted flyway formed by a bridge. It would appear from this 

data that the lure greatly increased the likelihood of bat capture at the harp trap where it was 

installed, relative to traps without a lure. 

Table 1: Lure use with respect to the capture of bats. 

Lure playing  Species of call played through lure Number of bats caught 

Yes  Nathusius’ pipistrelle P. nathusii 13 

 Bechstein’s bat M. bechsteinii 13 

 Unknown call 5 

 Barbastelle Barbastella barbastellus 1 

No  N/A 12 

Nathusius’ pipistrelle and Bechstein’s bat calls when played back through the lure both 

accounted for the capture of 13 bats (Figure 5). Bat species appear to have shown different 

responses to the range of lure calls played. For example, Nathusius’ pipistrelle calls were 

being played through the lure when the majority of common pipistrelle bats were captured, 

however more soprano pipistrelle and whiskered bats were caught when the Bechstein’s bat 

calls were playing. Ultimately, given the lack of standardisation with regard to lure playback 

and the low number of captures it is difficult to draw conclusions in regard to the relative 

success of different lure calls. 

 

Figure 5: Stacked bar chart showing species caught in relation to lure calls. 
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Differences in morphology between whiskered bat and Brandt’s bat 

Only three Brandt’s bats were captured during the summer trapping. As a result, any 

associations drawn by this project between the species of small Myotis caught and physical 

traits recorded should be treated with caution. However, such associations have been 

explored (Appendix 2) in order to help develop the ability of project surveyors to differentiate 

between whiskered bat and Brandt’s bat and to enable comparison with other similar studies 

(Berge, 2007).   

The dataset assembled suggests the physical traits detailed in Table 2 have the strongest 

association with either whiskered and Brandt’s bat. 

Table 2: Associations between physical traits and small Myotis species identification. 

Physical trait Species association 

Face colour Whiskered bat typically have a darker face 

Tragus shape Both species can have a straight tragus, however, whiskered bat seem 

associated with a concave tragus posterior whilst Brandt’s bat appear 

more often to have a convex posterior edge 

Tragus colouring Brandt’s bat show a tendency for the tragus base to be lighter whilst in 

whiskered bat it seems to normally be evenly coloured 

Penis shape Brandt’s bat have a wider tip to the penis as opposed to whiskered bat, 

within which the penis is typically equally wide along its length 

Protocone height P4 protocone height in relation to P3 is typically higher in Brandt’s bat 

 

 

Assessment 

Consideration of findings in relation to knowledge of whiskered and Brandt’s bat in 

project area 

The overall number of bats caught during the survey season was lower than anticipated at the 

beginning of the project, with no bats caught on a third of survey nights. Despite the low 

number of bats caught, the proportion of small Myotis bat captures was high, with these 

species comprising 37% of all bat captures. Whiskered bats were caught at more survey sites 

than any other bat species (75% of sites), with Brandt’s bat recorded from the third highest 

number of sites (38% of sites). 

The proportion of small Myotis bats caught by this study and the percentage of sites supporting 

this species group were both higher than recorded during similar studies. A targeted small 

Myotis survey of 59 woodlands in southern and central England over 59 survey nights in 2013 

captured 25 whiskered bats (8% of total captures) from 28.8% of  study sites, with six Brandt’s 

bats (1.9% of total captures) captured from 8.5% sites (Brown, 2016). The Bechstein’s Bat 

Survey was undertaken between 2009 and 2011 and adopted a similar survey protocol to the 

previous study, however no attempt was made to separate small Myotis bat species (Miller, 

2012) . The Bechstein’s Bat Survey recorded small Myotis bats from 42.9% of survey sites, 

with this species group comprising 16.9% of total bat captures.  

The high proportion of small Myotis bats caught in by the Sheffield Small Myotis Project is 

unexpected for the following reasons. Although the survey methodology was designed to 

target small Myotis bats, the surveys were carried out at sites where a diverse assemblage of 

bat species are either known or expected to forage. In addition, whilst the success of acoustic 
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lure call sequences in capturing different bat species is poorly understood, the call sequences 

used are widely thought to appeal to a range of species  (Brown, 2016; Miller, 2012).  Finally, 

although bat species population estimates are unreliable, particularly for small Myotis bat 

species (Mathews, et al., 2018), the limited information currently available shows both 

whiskered bat and Brandt’s bat have small populations relative to other locally resident species 

(Battersby, 2005).  

Given that the total number of small Myotis bats caught is still quite low (16 bats – 13 whiskered 

bat and three Brandt’s bat), it would be prudent not to draw any conclusions regarding the 

reasons for the high proportion of captures at this stage. However, two possible explanations 

are proposed. It may be that the survey methodology adopted was more effective than 

expected at targeting and capturing whiskered and Brandt’s bats. An alternative explanation 

would be that small Myotis bats are more common within the survey area than anticipated on 

the basis of both national population estimates (Battersby, 2005) and existing presence 

records held in the SYBG database (SYBG, 2018b). The whiskered bat is currently classified 

by SYBG as being ‘uncommon’ within the county, whilst Brandt’s bat is considered to be ‘very 

rare’ (SYBG, 2018a).The survey results obtained to date suggest that both whiskered bat and 

Brandt’s bat may occur more frequently within the study area that was previously supposed.  

The project has increased the number of confirmed Brandt’s bat records held by SYBG from 

one to four records, with this species now known to occur in three areas of west Sheffield. It 

is notable that the three Brandt’s bats captured during the project all comprised male bats. 

Whilst this observation may be an artefact of the low number of captures or bias of the survey 

technique, it may also suggest that this species is on the edge of its local range, with male 

bats shown to sometimes extend into peripheral or marginal habitats (Angnell, et al., 2013). It 

is hoped that survey data gained in future years will enable more detailed investigation of this 

possibility.  

 

Figure 6: Whiskered bat captured from Wyming Brook. 

Recommendations for future years of small Myotis survey 

Survey findings appear to show the value of acoustic lures in increasing capture rate at harp 

traps sited away from roost locations.  It is anticipated that if acoustic lures are deployed with 

both harp traps available to the project the number of bats caught will increase, whilst the risk 
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of survey nights with no captures will decrease.  Given that nights with no bat captures can 

dampen the enthusiasm of volunteer surveyors, it is considered the purchase of a second 

acoustic lure would comprise a worthwhile investment. 

The number of bats caught during individual survey visits in 2018 showed a high degree of 

variation, regularly confounding the expectations of the survey team. One factor that does 

appear to influence the success or failure of a survey night is the survey month. Surveys 

undertaken in late July or August resulted in higher numbers of bat captures. Bats were also 

caught during two of three May survey visits; nonetheless no bats were caught in September 

or October. For this reason, it may be that it is not worthwhile undertaking future small Myotis 

surveys in September or October. However, the comparison between the spring, summer and 

autumn visits is biased due to the majority of surveys having been undertaken in the summer 

period (i.e. July/August).  

We are not able to say which call sequences are most effective when played back through the 

acoustic lure however, both the Bechstein’s bat and Nathusius’ pipistrelle social calls were 

associated with capture of a range of bat species. The use of these call sequences in the 

future is recommended if the same flexible methodology is adopted. Alternately, a 

standardised sequence of calls such as the call sequence used in the Bechstein’s survey 

could be used. This would allow more detailed and robust statistical analysis and would enable 

us to compare capture rates between our project and the Bechstein Bat Survey (Miller, 2012) 

or similar trapping studies that have used the Bechstein’s Bat Survey call sequence. As would 

be expected, the deployment of one or more mist nets in addition to the harp traps typically 

increased both the number of individuals and the variety of bat species caught.  

Data on physical traits collected from whiskered bats and Brandt’s bats by this project 

highlights probable variation between the two species, particularly in relation to face colour, 

tragus shape, tragus colouring, penis shape and protocone height. An existing study which 

obtained information in relation to 22 variables from 33 bats (16 whiskered bats and 17 

Brandt’s bats) showed that penis shape, upper jaw dentition, lower jaw dentition, tragus shape 

and thumb claw length were most effective in enabling successful determination to species 

level (Berge, 2007). The corroboration between the findings of the two studies is encouraging 

and it is recommended that during future small Myotis trapping studies, the same range of 

physical trait information is recorded. This will enable a greater understanding of the physical 

character traits useful to the identification of whiskered bats and Brandt’s bats in South 

Yorkshire.  

It is noted that all field identifications of small Myotis bats made during 2018 were subsequently 

confirmed through DNA analysis. This finding gives confidence in the survey team’s ability to 

identify small Myotis bats on the basis of their physical appearance. Given the low number of 

records held for the species, it is recommended that all suspected Brandt’s bats captures 

continue to be confirmed by DNA analysis. It may however be reasonable to cease the default 

DNA testing of whiskered bats which are considered to conform to the typical physical 

appearance documented for this species. 

The 2018 small Myotis project has gathered some valuable records and posed interesting 

questions in relation to the abundance and range of whiskered bat and Brandt’s bat in the 

survey area. The success or failure of individual survey nights was hard to predict and clearly 

there is still a lot for the project team to learn in relation to capturing both small Myotis bats 
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and other bat species. We have, however, learnt useful lessons in relation to trapping methods 

and the seasonal timing of trapping nights which should aid future survey. We hope to continue 

this project within the existing project area during 2019, and to subsequently expand it into 

other parts of South Yorkshire. There is still much to learn about the distribution and 

abundance of small Myotis bats in our county! 
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Appendix 1: 2018 Survey Results Plan. 
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Appendix 2: Small Myotis Comparison Tables. 

Attribute Brandt's bat Whiskered bat 

Average of Forearm Length (mm) 34.5 34.3 

Mean Tibia Length (mm) 15.2 15.3 

Average of Weight (g) 6.6 5 

 

Attribute Value Species (number of captures) 

Brandt's bat  Whiskered bat 

Face colour Black 0 4 

Very dark brown  1 6 

Chocolate brown  1 2 

Chestnut brown 1 1 

Ear overall colour Black 0 4 

Dark brown 3 8 

Light brown 0 1 

Tragus overall 
colour 

Black 0 6 

Dark brown 2 6 

Light brown 1 1 

Tragus shape Concave 0 3 

Straight 1 9 

Convex 2 1 

Ear colouring Base much lighter 1 1 

Base slightly lighter 2 4 

Evenly coloured 0 8 

Tragus colouring Base much lighter 1 1 

Base slightly lighter 2 1 

Evenly coloured 0 11 

Face colour Black 0 4 

Very dark brown  1 6 

Chocolate brown  1 2 

Chestnut brown 1 1 

Penis shape 
(males only) 

Much wider/club ended 2 0 

Slight wider at end 1 3 

Equal width 0 6 

Protocone height Equal height 1 0 

Much higher 1 0 

Small or absent 1 12 

Nostril shape Comma shaped 2 12 

Heart shaped 1 1 

Ear notch - tragus 
height 

Tragus obviously higher than ear notch 2 5 

Tragus equal - just above notch height 1 5 

Tragus shorter-equal to notch height 0 3 

 


