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Summary

This study was run by the West Weald Landscape Project (WWLP) at the Sussex Wildlife
Trust to establish a baseline dataset of bat activity along Barbastelle bat flight lines from
Ebernoe Common during 2010, as well as at habitat creation schemes carried out by the
WWLP across the wider landscape. This dataset will enable future changes in bat usage and
community composition to be monitored to detect changes as a result of positive land use
and management for conservation.

Our study used a pair of Anabat SD1/2 CF frequency-division bat detectors as passive
monitoring recorders of bat activity at 16 different locations (9 flightline and 7 habitat creation
sites) and 18 discrete recording periods over the course of the bat flight season. The field
work ran almost continuously over a 4-month period (13" May — 13" September 2010),
albeit with some gaps in data collection due to regular equipment failure. Sonogram
recordings were identified to species level by an expert contractor, with numeric data on
average numbers of bat passes (relative activity levels) by night and by site. Additionally our
analysis of activity was divided between a 1-hour time window (22.30-23.30) and the rest of
the night to distinguish foraging and commuting activity respectively. A comparison was
made of the activity levels of different bat species (/groups) at each site.

A total of just over 5,500 bat passes were recorded by the data loggers in this study, with a
nightly average of ~43 bat passes and range of 3-103 across the different sites. Habitat
creation sites had greater average activity levels than Flightline sites, ~51 versus ~39 bat
passes. Habitat creation sites also exhibited a slightly higher proportion of foraging activity
as opposed to commuting activity.

Each site series was ranked according to both average nightly bat activity levels and
foraging activity as ways of evaluating their importance. The top four Flightline sites
(Parkhurst SE, Blackwool, Dale’s N and Pheasant Court) ranged from ~96 to 46 bat passes
per night on average, whereas the lowest activity levels were, perhaps surprisingly, found at
both of the Butcherland re-wilding nature reserve locations, although the habitats here are
very much still at an early developmental stage. The top three Habitat Creation sites were
also along Flightlines, with the first two, Okehurst N and Moor E, both having ~ 100 bat
passes per night on average. The site rankings using the proportion of foraging activity were
broadly similar to overall activity levels, although the importance of Butcherland (N) Flightline
was substantially elevated using this measure, and Belchamber’'s Farm Habitat creation site
(also a flightline) was also elevated by this approach.

Most (90%) of the bat pass sonograms were successfully identified to species level (or
group), with Common Pipistrelle dominating (up to ~50% of all activity types) followed by
Soprano Pipistrelle (up to ~33% of all activity types) and then the Myotis spp. grouping with
~15% of overall activity but ~25% of foraging recordings. All of these species/groups were
recorded at all 16 locations. All the other bat species were recorded at very low levels
(generally <1% individually). Barbastelle was recorded at three-quarters of sites but foraging
at just a quarter of locations. All species (/groups) except for Serotine and Nathusius’
Pipistrelle were recorded at around half (>44%) of all locations.

This study has generated valuable baseline information on the usage by bats of a suite of
(barbastelle) flightlines and WWLP habitat creation sites. It will be important to follow up this



baseline study by monitoring all study locations in five to ten years time. By then the woody
plantings of the Habitat creation sites should have grown up to provide some habitat
structure for bats and other wildlife. We hope to demonstrate a positive trend of bat usage.

Introduction

Previous research on bat activity in the West Weald Landscape Project (WWLP) area has
extended considerably our knowledge of the ecology of the Barbastelle Bat. Barbastelle
bats breeding in Ebernoe Common SAC were first radio-tracked in 1998 to identify nursery
roosts and flightlines (Greenaway 2008). Monitoring work by Greenaway in 2008 then
established that the flightlines had shortened, probably because of the improvement in
environmental conditions of the forage habitat. The following year, Greenaway (2009)
carried out a comparative survey using a combination of tagging, trapping and bat pass
loggers, to provide a baseline database for bats, against which changes brought about by
the rewilding at Butcherlands could be evaluated. This work was complemented by a study
carried out by the WWLP (Howorth et al 2009) to look at comparative bat activity between
nearby agricultural land and the ‘rewilding’ reserve area at Butcherland. This provided a
basis for monitoring future changes in bat communities resulting from different approaches
to land management.

In this study by WWLP, the aim was to build on earlier work by recording bat activity on all
the barbastelle flightlines previously identified from Ebernoe Common and one from The
Mens. This was done to obtain baseline information on relative usage of each flightline by all
bat species (not only barbastelles), to gain an insight into their present importance and be
able to assess any future changes in their status. Secondly, the study aimed to collect
baseline data on bat activity from WWLP’s practical work locations of the previous two
winters. These comprised mostly new hedgerow planting, as well as floodplain woodland
planting. The rationale was to be able to monitor bat usage in the future once the new
habitats become successfully established. Some of these sites had been selected as
enhancements to the flightlines above.

Methods

Focus

1. Bat Flightlines from Ebernoe Common (9 locations) — bat activity was recorded on all 8
identified barbastelle bat flightlines from Ebernoe Common except Numbers 4 & 5, (some at
several distinct points). Recording was carried out generally once at each location over a 1-
week period at selected locations up to 5 km from the woodland roost site in early summer
(May/June) and/or late summer (August-September).

2. WWLP Habitat Creation sites (7 locations) — baseline data on bat activity was collected
in mid-summer (mid-June to mid-August), when bat activity is at its peak after juvenile bats
have been born. It was collected over a period of a week at many of the WWLP’s practical
work locations from the previous two winters.



Fieldwork

Two Anabat SD 1 or 2 CF frequency-division bat detectors were deployed at various field
locations from 13™ May 2010 following initial operational testing. Note that the second unit
was replaced during the course of the study (1% July 2001 onwards) due to its malfunctions.
The methodology closely followed that of the previous year's study (Howorth et al 2009).

In summary, the two detectors were housed in elevated boxes and set to carry out timed
recordings (+/- 30 minutes from sunrise/sunset, frequency division ratio 8, sensitivity 5)
usually over 7 nights (except at 2 sites with just 6 nights and 1 with 12 nights) at each
location. The recording periods are also detailed in Appendix 1. At Flightline sites, the
detector was pointed to face the flightline to record any bat passes along the habitat feature,
whereas for Habitat Creation sites the detector was pointed facing through the new feature
and away from any established habitats — this applied too where the work had been carried
out along an existing flightline. Environmental parameters were recorded for each site,
including taking a GPS location and digital photograph.

The site locations are mapped in Appendix 1(a), an overview of the sites given in Appendix
1(b) and details of their characteristics described in Appendix 1 (c). Two of the 16 locations
recorded were repeated (flightline sites), hence there was a total of 18 recording periods. A
further three locations (habitat creation sites of Marshalls-Gownfold, Battlehurst E and
Freehold central) suffered from equipment failure hence had to be discounted for this year,
and a total of 12 recording periods failed for the same reason.

Data Analysis

Each of the downloaded sequence file sonograms (containing one or more ultrasound bat
passes) was assessed, identified to species and labelled according to a set species template
using the ‘AnalookW’ software by Dr. Dani Linton under contract to the WWLP. Species
were classified according to her standardised “Table of Parameters for ID of Bat Calls in
Analook” table. Nearly all of the Myotis spp. recordings were classified to genus level only,
due to the relative insensitivity of Anabat frequency division recordings. A general category
of (unidentified) ‘Bat’ was used for any uncertain bat recordings. ‘Noise’ recordings of
interference or insects were labelled and subsequently discounted for analysis. Any
recordings that included identifiable feeding buzzes or social calls were labelled as such.

The Figures presented under Results (Species) also group the 3 Pipistrelle species
(Pipistrellus  nathusi, P.pipistrellus, and P.pygmaeus) and 3 larger low-frequency bats,
Serotine, Leisler's and Noctule (E.serotinus, N.leisleri, and N.noctula) for convenience and
ease of representation. Barbastelle Barbastella barbastellus is represented individually, as
the species of greatest conservation interest in this study, as is Brown long-eared bat
Plecotus auritus although this was probably under-recorded due to its legendary quietness.

Numeric analysis in Excel focused principally on obtaining a mean nightly number of bat
passes (relative activity level) for each site and recording phase, additionally split between a
1-hour foraging time window (22.30-23.30) and the rest of the night (assumed to be mainly
commuting activity). This division is based on the premise that commuting bats frequently
foraged en-route and that in late summer female bats would undertake an extra commute as
mothers returned to feed their pups during the nights (Greenaway,2009). Thus most activity
records are likely to relate to a combination of foraging and commuting activities, and should be



treated with caution. Therefore, in his survey, in order to distinguish between commuting and
foraging activity, Greenaway (2009) isolated the one-hour period only between 10.30 and
11.30pm from the bat-pass logger component of his study to assess foraging activity.

Lastly, species/species group level analyses were carried out to assess the relative
importance of sites, especially in relation to barbastelle bat activity along the identified
flightlines from Ebernoe Common.

Results & Discussion
1. Sites — Activity Levels

Table 1 below shows that a total of just over 5,500 bat passes were recorded by the data
loggers over the field study period over 18 discrete recording periods (at 16 different sites),
with a nightly average of 43 bat passes.

The total number of recordings were almost evenly split between the 11 flightline recording
periods and 7 habitat creation ones, resulting in a higher nightly average number of bat
passes on the latter.

Table 1 - Total and Nightly Average activity levels

Location Type No. of sites/recording Total no. of Average nightly
periods recorded bat recorded bat

passes passes

Flightlines 11 2934 38.61

Habitat Creation 7 2630 50.67

sites (incl some

flightlines)

TOTALS 18 5564 43.13

2. Sites — Foraging versus Commuting Activity

Examination of the bat passes according to the time of night in which they were recorded
(Table 2) reveals the vast majority (83%) to fall outside the selected 22.30-23.30 1-hour
‘Foraging’ window. These are therefore assigned to ‘Commuting’ activity. Foraging activity is
less than might be expected across the night were activity to be evenly distributed by hour. It
is interesting to note that habitat creation sites had almost twice as many foraging passes as
the flightlines, despite their lesser number/fewer recording periods. This pattern is verified by
the nightly average figures.



Table 2 - Total and Nightly Average types of activi  ty

Location Type Total Total Average Average
Commuting Foraging bat nightly nightly
bat activity activity Commuting Foraging bat

bat activity activity

Flightlines (11) 2596 334 34.16 (88%) 4.39 (12%)

Habitat Creation sites (7) 2027 601 42.00 (83%) 8.67 (17%)

TOTALS (18) 4623 (83%) 935 (17%) - -

3. Sites — Relative Activity Levels

An analysis of activity levels for each site (/recording period) by site type (flightline versus
habitat creation site) is presented in Table 3 ranked by average nightly activity (first results
column) to reveal the most important sites in each category. Figure 2 presents this
information graphically for both site types.

This measure hints at the importance of the top four flightline sites — Parkhurst SE,
Blackwool, Dale N and Pheasant Court, all of which are woodland and/or along
watercourses. A note of caution should be made regarding the recording dates however,
given the markedly lower activity levels in the later recording of the only two sites that were
successfully sampled twice. Conversely, perhaps Blackwool would have been even more
active had the earlier recording been successful. The low scores pertaining to both
Butcherland locations is surprising, although the habitats here are still developing their
woody structural cover for bats.

Turning next to habitat creation sites, it is important to note that the top three locations are
also flightlines which almost certainly explains their high average nightly activity levels,
around 100 bats in the case of the top two, Okehurst N and Moor E. These contrast with the
far lower activity levels at Freehold NW and especially Colhook, both locations at which we
have sought to improve their habitat quality.

The proportion of foraging activity (last results column of Table 3) follows in part the rankings
indicated by the average nightly activity. For this variable for flightline sites, the most notable
difference from the all-activity measure is that Butcherland N (close to the River Kird) rises to
second place although Butcherland S remains relatively low in the ranking. The other sites
broadly follow the order given for the all-activity measure. For habitat creation sites, the
order of locations is similar for both valuation measures, although the top ranked location for
foraging, Belchamber’s (also a flightline), is noteworthy. Colhook is remarkable, in contrast,
for supporting no foraging activity at all during the recording period (as well as for its very low
levels of overall bat activity).



Average Average Average %

Total no. nightly nightly nightly Total Total Total foraging

of nights bat commuting | foraging bat commuting | foraging | activity
Location Month recording activity activity activity | activity activity activity (& rank)
FLIGHTLINES
(9 SITES/11 PERIODS)
Parkhurst South East June 7 95.57 75.71 19.86 669 530 139 21% (1)
Blackwool Farm September 7 74.29 64.29 10 520 450 70 14% (3)
Dale’s Farm North August 7 63.57 61 2.57 445 427 18 4% (9)
Pheasant Court May 7 46.00 40 6 322 280 42 13% (4)
Parkhurst South East September 7 35.86 34 1.86 251 238 13 5% (7)
Dale Farm South August 7 35.71 33.57 2.14 250 235 15 6% (6)
Parkhurst North West September 7 29.14 27.86 1.29 204 195 9 4% (9)
Stag Park August 7 19.43 17.14 2.29 136 120 16 12% (5)
Pheasant Court September 6 10.00 9.67 0.33 60 58 2 3% (11)
Hilland North (Butcherland) August 7 7.86 6.57 1.29 55 46 9 16% (2)
Hilland South (Butcherland) August 7 3.14 2.43 0.14 22 17 1 5% (7)
HABITAT CREATION SITES
(7 SITES & PERIODS)
Okehurst Farm North (also FL) July 7 102.86 78.86 23.71 720 552 166 23% (3)
Moor Farm East (also FL) July 7 96.14 71 25.14 673 497 176 26% (2)
Belchambers Farm (also FL) August 7 52.86 37.57 15.29 370 263 107 29% (1)
Mitchell Park Farm West August 6 50.67 42 8.67 304 252 52 17% (5)
Battlehurst West June 7 50.57 40.71 9.86 354 285 69 20% (4)
Freehold Farm North West July 12 15.67 13.08 2.58 188 157 31 17% (5)
Colhook Farm August 7 3.00 3 0 21 21 0 0% (7)

Table 3 — Site activity levels (ranked by nightly a

verage, with foraging proportion indicated)




Figure 1 - Map of Anabat Recording Locationsin20 10
Relative to mapped barbastelle bat flightlines from Ebernoe Common in 1999/2008, marked in orange.
(Green — Flightline sites; Blue — Habitat Creation sites; Red — joint Habitat Creation & Flightline sites)



Figure 2 — Ranked Average Nightly bat activity at e  ach recording location/period (showing Foraging and

Commuting activity)
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4. Species — Activity Levels

Most bat activity (90%) could be attributed to a bat species (or group). Common
Pipistrelle dominated the species recordings with about half of all the activity, followed by
Soprano Pipistrelle with about a third of all activity, and then the Myotis spp grouping
with approximately 15% of all activity. Both common Pipistrelle species were recorded
commuting more frequently than they were foraging. All other bat species were recorded
at very low levels, generally <1%, although Barbastelle was recorded marginally more
frequently as might be expected in this study with its focus on known flightlines.

Looking at species activity by sites, three species/groups of bats were recorded at all
sixteen recording sites (see Table 5 and Appendix 2), namely Common Pipistrelle (the
predominant species at most individual sites), Soprano Pipistrelle and the Myotis spp
grouping (of 5-6 species) as might be expected. This Myotis spp grouping was only
differentiated to species level in two instances, namely Natterer's Bat M. nattereri
recorded commuting at Dale S and Daubenton’s Bat M. daubentonii foraging at
Parkhurst NW. Soprano Pipistrelle activity at Parkhurst NW was noticeably concentrated
during early and late periods of the night, suggesting commuting behaviour along the
River Lod flightline. Barbastelle was recorded (commuting) at three-quarters (12/16) of
sites but foraging at just a quarter (4/16) locations. All species (/groups) except for
Serotine and Nathusius’ Pipistrelle were recorded at around half of all locations (>44%).
Serotine was recorded at very low levels at only two sites: Moor E and Freehold NW.
The least recorded bat species Nathusius' Pipistrelle was recorded only once at
Parkhurst SE flightline site (in September 2010).

Foraging activity of individual species (/groups) exceeded commuting activity in only two
instances, namely for Brown Long-eared bat at Belchamber's Farm in August (where
only foraging activity was detected, but bat activity was very low) and at Parkhurst SE in
September where Myotis spp. foraging behaviour accounted for no less than 54.2% of
bat activity indicating this site’s richness. There were three cases where foraging activity
by individual species was equal to other commuting activity (both activities being at very
low levels), at Hilland (Butcherland) N in August for Leisler's and Brown Long-eared bats
and at Parkhurst SE in June for Noctule. See Appendix 3 for relative commuting and
foraging activities by species across all sites.

Lastly the social calls of unspecified Pipistrelle species were recorded at several sites,
including in August at Hilland (Butcherland) N, Dale Farm S & N sites, Blackwool Farm,
Mitchell Park Farm, and at Stag Park. Several Common Pipistrelle social call recordings
apparently represented an individual male seeking to attract a mate at Blackwool Farm.

Table 4 — Bat Activity by Species (ranked by total activity)



All bat activity Other Commuting activity Foraging activity
%
Foraging
% of total activity of
identified total
% of all other identified
BAT Nightly identified Nightly commuting Nightly foraging
SPECIES average activity average activity average activity
P. pipistrellus 18.2 48.30% 15.4 49.10% 29 44.40%
P. pygmaeus 12.1 32.30% 10.3 33.30% 1.7 27.40%
Myotis spp. 6.0 15.80% 4.4 13.80% 1.6 25.70%
B.
barbastellus 0.6 1.50% 0.5 1.60% 0.1 0.90%
N. noctula 0.4 0.90% 0.4 1.10% 0.02 0.20%
P. auritus 0.2 0.60% 0.2 0.60% 0.05 0.70%
N. leisleri 0.2 0.50% 0.1 0.40% 0.04 0.50%
E. serotinus 0.03 0.10% 0.02 0.10% 0.01 0.10%
P. nathusii 0.02 0.10% 0.02 0.10% 0 0.00%
& ‘BAT’
(unknown) (4.2) - (3.5) - (0.6) -

Table 5 — Frequency of Identified Species at all Re cording Sites (ranked by all bat
activity)



All bat activity Commuting bat activity Foraging ba t activity
No. of sites % of sites No. of sites % of sites No. of sites % of sites
BAT SPECIES present present present present present present
P. pipistrellus 16 100 16 100 12 75
P. pygmaeus 16 100 16 100 12 75
Myotis species 16 100 16 100 13 81
B. barbastellus 12 75 12 75 4 25
N. noctula 10 63 9 56 2 13
P. auritus 10 63 9 56 4 25
N. leisleri 7 44 7 44 4 25
E. serotinus 2 13 2 13 1 6
P. nathusii 1 6 1 6 0 0

See also Appendix 2 (species recorded at each location) and Appendix 3 (absolute
numbers of bat passes by species and location type) for more details.

Appendix 4 gives a detailed assessment of each species for each of the different
recording locations.

Conclusions

This study has generated valuable baseline information on the usage of bats of a suite of
(barbastelle) flightline locations and WWLP habitat creation sites. It has enabled us to
identify provisionally the most important locations for bat activity, especially foraging
behaviour, although some caution is required in the interpretation of the data because
most locations were sampled in only one-week recording periods and these varied by
the time of year.

Suggestions for Further Work

Continue this study design in 2011 to obtain baseline data along Barbastelle bat
flightlines from the different population at The Mens and assessments of the
various practical habitat creation work sites planted up during the winter of
2010/11.




Consider incorporating the Ecological Impact Assessment (EclA) valuation
framework scoring system, as described by Stephanie Wray and colleagues in
the IEEM newsletter ‘In Practice’ from December 2010, to more comprehensively
assess the sampled sites from both 2010 and 2011.

Given the substantial and continuing problems experienced running various
different Anabat SD units, give thought to switching to an alternative better
system such as the Griffin produced by the Sussex-based Bat Box company.

Future work should continue to secure baseline data on new habitat creation
sites to generate a comprehensive ecological dataset for follow-up monitoring
work in five to ten years time.
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