
Acoustic Survey at Hooklands Farm 2020 

Hedgerow Survey 

Survey summary report by Sonia Reveley (BCT) 

Background information 
 

Passive acoustic monitoring was set up along hedgerows at Hooklands Farm a cluster farm Knepp 

Estate is working with. The aim of the monitoring was to collect bat data for the Back from the Brink 

Ancients of the Future primary target species, the barbastelle and the noctule and for the project’s 

secondary target species, the brown long-eared bat, lesser horseshoe bat, greater horseshoe bat and 

the soprano pipistrelle. The Bechstein’s bat is also an Ancients of the Future primary target species but 

is difficult to identify from its echolocation calls alone because its calls are similar to other Myotis bat 

species. 

Survey monitoring  

 

At Hooklands Farm hedgerows two nights of passive acoustic monitoring utilising the latest 

development in acoustic sensor design were carried out by volunteers during 2019 along selected 

hedgerows connecting Knepp Estate to a nearby cluster farm. A similar survey methodology and 

recording schedule to the 2019 British Bat Survey and Forestry England Bat Survey was used. 

Surveyors deployed the AudioMoths, (the size of a credit card) at five location points in a range of 

hedgerow habitats (Table 3). 

The AudioMoths were deployed for two nights, once in July and once in September, giving a snapshot 

of activity from two evenings.  

The AudioMoths were configured to start 30 minutes before sunset and continued recording until 30 

minutes after sunrise, on a quasi-continuous recording schedule of 58 seconds recording and 2 

seconds sleep, at a sample rate of 384 kHz. Each sensor was fixed to a pole 2 m high which was then 

pushed into the ground securely. As the sensors were not waterproof, they were placed into a plastic 

bag to prevent moisture from entering the sensor microphone and circuitry.  

Surveys were limited to one night and were not carried out on consecutive nights, as the size of the 

micro-SD card limited the amount of data that could be collected. The quasi-continuous recording 

schedule uses approximately 26 GB of the 32 GB storage provided by the micro-SD card. Together with 

limited capacity and resources to process and analyse the data, it was decided that one night per 

deployment would be sufficient for this project 

Equipment used, auto-ID software and manual verification 

An AudioMoth (https://www.openacousticdevices.info/), a full spectrum, low cost, still in 

development sensor was used to help monitor bat activity for this survey 

Due to the large number of recordings collected, manual classification was not possible. Recordings 

were processed through SonoBat (https://www.sonobat.co.uk/), an Auto ID software that bases its 

classifier on a species-confirmed full-spectrum reference library and classifies based on a maximum 

likelihood estimate. Recordings were split into five-second files segments using Kaleidoscope Pro 

software (Wildlife Acoustic - https://www.wildlifeacoustics.com/products/kaleidoscope-pro) before 

they were processed through SonoBat. For each file, a maximum of ten calls was checked to make a 

classification. Files that were classified to species or provided with a suggested classification with 

three or more accepted pulses was considered a pass. As a call sequence can be over five seconds, 

where a call sequence was split over two five-second files, they were merged.  

https://www.openacousticdevices.info/
https://www.sonobat.co.uk/
https://www.wildlifeacoustics.com/products/kaleidoscope-pro


Manual checks were then carried out on recordings classifieds as the project’s target bat species, using 

the Kaleidoscope Pro Free sonogram viewer 

(https://www.wildlifeacoustics.com/products/kaleidoscope-pro) and SonoBat and were reclassified if 

needed.  Recordings identified by the classifier as Alcathoe bat, Natterer’s bat, Bechstein’s bat, 

Daubenton’s bat, whiskered bat and Brandt’s bat were manually checked then reclassified as the 

genus Myotis where the suggested species ID was uncertain. This is because we didn’t have the 

resources or capacity to confirm to species, as Myotis bat calls are very similar in shape and therefore 

difficult to differentiate through sound analysis alone. Extra time to analyse the recordings would be 

needed. As pipistrelle calls can account for 95% of recordings collected, a random sample of soprano 

pipistrelle recordings were manually checked to confirm that the Auto-ID classification was correct. 

Recordings classified as noctule were reclassified as Big Bat species if uncertain, as they can have 

similar calls to serotine and Leisler’s bat when recorded in a cluttered environment. Other species 

were not manually checked. 

Summary of survey findings  

Two evening surveys were successfully carried out by volunteers on the 14th of July and the 29th of 

September 2020 along Hooklands Farm hedgerows. 

Five species of bats (barbastelle, noctule, brown long-eared bat, common pipistrelle and soprano 

pipistrelle) and one species group Myotis were detected along Hooklands Farm hedgerows. The tables 

below (1 to 2) are a summary of bat passes. 

Table 1. Hooklands Farm 2020 (AM)                Number of bat passes                    

14/07/2020        

Passive Acoustic Monitoring           

Species Point 1 Point 2 Point 3 * Point 4 Point 5 

Barbastelle  1 0   0 4 

Noctule 3 1   0 0 

Big bat spp. 1 1   0 0 

Myotis spp.  4 3   7 8 

Common Pipistrelle  5 93   7 11 

Soprano Pipistrelle  2 1   113 4 

Brown long-eared bat 1 1   0 1 

Total 17 100   127 28 

* equipment failure      
 

Table 2. Hooklands Farm 2020 (AM)                Number of bat passes                    

29/09/2020        

Passive Acoustic Monitoring           

Species Point 1* Point 2 Point 3  Point 4 * Point 5 

Barbastelle    4 0   0 

Noctule   2 4   3 

Myotis spp.    2 4   8 

Common Pipistrelle    35 31   8 

Soprano Pipistrelle    6 2   7 

Brown long-eared bat   1 0   2 

Total 0 50 41 0 28 

* no data – equipment failure      

https://www.wildlifeacoustics.com/products/kaleidoscope-pro


The majority of calls detected were soprano pipistrelles. A small number of barbastelle passes were 

detected along some parts of the hedgerow during July and September. A small number of noctule 

calls were recorded along the hedgerow, mainly during September.  

The activity from five species of bats plus one species group, the Myotis bats does suggest that these 

hedgerows are important wildlife corridors and possibly key foraging areas for many bat species 

including the Ancient’s target species, the barbastelle and the noctule. Noctules are fast, high fliers 

able to travel long distances, using wildlife corridors like hedgerows and tree lines to navigate across 

the wider countryside to their feeding grounds. They forage over open countryside and will benefit 

from open parkland and wood pasture. They also forage over large water bodies and broadleaved 

woodlands because of the abundance and diversity of insects supported by these habitats. 

Barbastelles tend to forage over a wide area, with a typical nightly foraging radius of 7km. They are 

fast, agile flyers and specialist foragers in a range of habitats. They fly beyond the woodland to the 

wider countryside to forage in more open habitats like wood pasture, parklands, wetlands, over herb-

rich meadows and alongside hedgerows and tree lines. They follow features in the landscape such as 

vegetated waterways or hedgerows to reach their foraging grounds. 

Maps showing where the bats were detected can be found in Appendix A and graphs showing activity 

through the night can be found in Appendix B. These can be used to identify hotspots of activity for 

future surveys, such as trapping to collect information about condition and breeding status of the 

bats. 

Future survey recommendations 

These surveys provide a snapshot of activity from two separate nights spread over two months. If a 

better understanding of bat activity and the species using the hedgerows, further consecutive nights 

of passive acoustic monitoring should be considered.  

Some recordings are difficult to classify with certainty to species from echolocations calls alone. This 

includes Myotis species (Alcathoe bat, Daubenton’s bat, Natterer’s bat, whiskered bat, Bechstein’s bat 

and Brandt’s bat). In some cases, big bat species (serotine, noctule and Leisler’s bat) can have similar 

calls when recorded in a cluttered environment. If the farm would like to determine what species of 

Myotis bats are using the reserve, further surveys under a licence with experienced bat workers to 

catch the bats and identify these species in the hand would need to be carried out. 

Transect surveys/point counts can be carried out along the hedgerows so that surveyors can monitor 

the direction the bats are flying from. A scoping survey of nearby hedgerow trees to find suitable 

potential roost features would be useful and when carrying out the transect/point counts, trees with 

medium/high roost potential could be monitored by surveyors to see if any bats emerge.  

BCT is developing new survey protocols using static detectors that are left on site for a few nights, 

which requires minimal surveyor effort and little or no previous experience of bat monitoring. Passive 

Acoustic Surveys under NightWatch and the British Bat Survey will be rolled out during the summer of 

2022 as part of the National Bat Monitoring Programme. As data from this site has been collected 

using a passive acoustic monitoring survey protocol, taking part in a monitoring scheme like the 

National Bat Monitoring Programme is recommended. Taking part long term will feed into a national 

dataset that is used to produce robust population trends.  

 Managing for barbastelle and noctule 

These surveys show us that barbastelles and noctules are using Hooklands Farm hedgerows (Appendix 

A & B).  

https://www.bats.org.uk/our-work/national-bat-monitoring-programme


Connectivity to the wider landscape should be retained and maintained through tree lines and 

hedgerows. Therefore, important hedgerows like the one near Hooklands Farm should be retained 

and enhanced so that they continue to provide additional foraging areas for the bats through the 

active season and a wildlife corridor to the wider landscape. The bats can then commute from their 

roosting sites to their foraging grounds and for some species under safe cover from predators.  

Hedgerow management for bats 

A good hedge for bats and other wildlife should contain tall mature trees, structural diversity, a 

diverse shrub layer, standing deadwood and a wide field margin. It should be continuous and link up 

with other hedgerows and nearby woodlands and water bodies so that it provides an important 

wildlife corridor to the wider landscape.  

• Retain the hedge, and plant additional native shrubs and trees of local provenance where 

there are gaps in the hedgerow. The more shrubs and trees, the greater the diversity and 

therefore the more wildlife it will support. A traditional hedgerow should have hawthorn, 

blackthorn, field maple, holly, wild privet, dog rose and buckthorn but do check nearby 

hedgerows to see what grows naturally. Tree species should be planted at 5 – 10 m 

intervals as they will one day in the future provide roosting habitats for bats. Some 

recommended trees species are ash, oak, beech, crab apple, field maple, wild cherry and 

hornbeam though plant whips 60 – 90 cm high rather than larger trees and shrubs, as they 

have better survival rates. Planting is best carried out during November – March.  

• Allow the existing hedge to grow taller and create structural diversity by having a range of 

hedge heights that will suit some bird and bat species. Bats prefer taller, wider, 

structurally diverse hedgerows and those with emergent trees. Do retain and maintain any 

existing emergent trees. 

• Keep the shrub layer dense and bushy by making sure the hedges are kept wide and thick, 

approximately 1.5 m wide and keep it dense right down to ground level, so they provide 

shelter from the elements, will have warmer sides, and will provide good nesting sites for 

birds. Planting a double row of trees and shrubs can help create a thick and bushy hedge.  

• Avoid trimming the entire hedgerow regularly as untrimmed hedgerows may harbour 

more prey for bats. It is recommended that parts of the hedgerows are left untrimmed for 

up to 10 years to enhance insect diversity and bat species richness.  

• Other parts of the hedge could be trimmed on rotation, once every three years or more to 

encourage flowering and fruiting which will benefit the bumblebee and other 

invertebrates. Combining different management approaches will encourage a mosaic of 

habitats and structural diversity. Trimming should be carried out in the winter sometime 

in early February. Avoid cutting between March and September so as not to disturb 

nesting birds and avoid cutting during the autumn and early winter months as the berries 

will provide food for many birds and small mammals.  

• Encourage outgrowth where possible. There is an inclination to keep hedgerows tidy, but 

the best hedges for wildlife are the ones that have clumps or outgrowth, like bramble, 

rose, and blackthorn growing from the sides. Beneficial for birds, dormice and some 

butterfly species that prefer to nest in outgrowths.  

• Encourage thick basal vegetation to grow like tussocky grass, ideally with wildflowers. 

Having a dense ground cover will provide cover for many invertebrates and will be used 

for breeding and overwintering. Dense ground cover under hedgerows will also provide 

cover for hedgehogs, grass snakes, frogs, toads, newts, and lizards which favour this kind 

of habitat. Encouraging perennial herbs like cow parsley, primrose, hogweed, fleabane, 

dead-nettles, knapweed to grow, as they will provide pollen and nectar for a range of 

https://www.bats.org.uk/news/2019/05/impact-of-hedgerow-management-on-bats


invertebrates like bees, butterflies, moths and hoverflies, a great foraging resource for 

bats.  

• Minimising pesticide use. This will benefit bats and other wildlife.  

More information about hedgerow management can be found on Hedgelink. 

For additional information about wildlife management the Woodland Wildlife Toolkit, an online toolkit 
has advice and guidance on managing woodlands for wildlife, (in particular rare and declining species 
that are dependent on woodland habitats). The toolkit was developed by the following partners: Bat 
Conservation Trust, Butterfly Conservation, Forestry Commission, Natural England, Plantlife, RSPB, 
Sylva Foundation, and the Woodland Trust.  
 
Ancients of the Future have also created species information guides containing habitat management 
recommendations for its three primary target species, which can be downloaded from the Back from 
the Brink website. The barbastelle guide can be downloaded from here, the noctule guide can be 
downloaded from here and the Bechstein’s bat guide can be downloaded from here.  
 

https://hedgelink.org.uk/
https://woodlandwildlifetoolkit.sylva.org.uk/
https://naturebftb.co.uk/wp-content/uploads/2021/11/Barbastelle-bat-species-info-guide.pdf
https://naturebftb.co.uk/wp-content/uploads/2021/11/Noctule-species-species-info-guide.pdf
https://naturebftb.co.uk/wp-content/uploads/2021/11/Bechsteins-bat-species-info-guide.pdf


Appendix A – Maps showing the acoustic survey results 



 

 



 

 



 

 



 

 



 

 



Appendix B – Graphs showing bat activity.  

Table 3. Point Location Habitat Descriptions 

Point location Grid Reference 

1 TQ 14047 18123 

2 TQ 14128 18185 

3 TQ 14124 18256 

4 TQ 14038 17846 

5 TQ 14072 17698 

 

July 2020 
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Appendix B – Graphs showing bat activity.  
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Appendix B – Graphs showing bat activity.  

September 2020 

 

 

 

 

 

 

 

 

 

 

0

5

10

15

20

25

00 01 02 19 20 20 21 22 23 05 06 21 20 21 23 03 05 23

Barbar Nycnoc Pippip Myotis species Pippyg Pleaur

N
u

m
b

e
r 

o
f 

p
as

se
s

Time

Hooklands Farm
Location 2

Barbastelle, noctule, common pipistrelle, Myotis species, 
soprano pipistrelle and brown long-eared bat

Total

0

5

10

15

20

25

30

35

Myotis species Nycnoc Pippip Pippyg

N
u

m
b

e
r 

o
f 

p
as

se
s

Time

Hooklands Farm
Location 3

Myotis species, noctule, common and soprano pipistrelle

Total

0
1
2
3
4
5
6
7
8
9

Myotis
species

Nycnoc Pippip Pippyg Pleaur

N
u

m
b

e
r 

o
f 

p
as

se
s

Time

Hookslands Farm
Location 5

Myotis species, noctule, common and soprano pipistrelle 
and brown long-eared bat

Total


