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Executive summary

Barbastelle bats breeding in Ebernoe Common SAE ¥irest radio-tracked in 1998
to identify nursery roosts and flightlines. Sinben, the breeding performance of this
species has been monitored annually, resultingconaiderable database of
ecological information.

Although it has been known that barbastelles wkse lareeding in The Mens SAC,
little work to date had been carried out to identifeir roost locations or to track
flightlines. The aims of this study, carried ousiimmer 2008, were:

To repeat the radio-tracking exercise of 1998 deoto identify and map
current flightlines and forage areas of barbastedls from Ebernoe Common
SAC.

To undertake a similar radio tracking exercisela Mens SAC to identify
barbastelle roost areas and to map the flightiamesforage areas.

To make an initial assessment of the conditiorhefrbost woodlands and
identified flightlines in Ebernoe Common and Thende

Barbastelles were located and captured using bettdes, mistnets, harp traps and
information acquired on previous years. Surveyreti@s split between The Mens
and Ebernoe. Captured barbastelles were ringedhedj their reproductive status
assessed, forearm length measured and the detgisd to a database. A number of
breeding females from each reserve were radio-thggd subsequently tracked to
identify exact roost locations, flightlines and tilestion foraging areas.

The Mens:
- 18 barbastelles were tracked to their forage afredsall lay to the east of the
SAC and were principally on the floodplain of tfeer Arun, from close to

Horsham in the north to Parham in the south.

Bats also crossed farmland eastwards to the Adadfilain.

Flightlines were used extensively between roostsfarage areas.

The Mens colony of barbastelles is divided intorfsubgroups with a
possible undiscovered fifth sub group.

Total colony numbers a minimum of 80 breeding fezaddut may well be
over 120.

17 roosts, flightline routes, individual bat rangesl centres of foraging of
this colony territory were all mapped digitally.



Ebernoe Common:

- 20 individuals were tagged and tracked.
Pattern of foraging bats was similar to that obsdmn 1998/9.
Three subgroups were observed in Ebernoe butlzefutivo subgroups are
strongly indicated by gaps in the mapped data set.
Total colony numbers 64 breeding females but asteahumber is over 100
when unlocated subgroups are included.
27 roosts, flightline routes, individual bat rangesl centres of foraging of
this colony territory were all mapped digitally.

A comparison of the field data from Ebernoe 193818 2008 showed substantial
changes to all parameters in the mean figures el&firom the radiotrack data,
although roost selection was almost identical. Eagainst the background of an
increasing population the barbastelles are onlyiffig it necessary to travel shorter
distances, range over smaller areas and concettigtdoraging into smaller spaces
than in 1998/9.

As the same parameters from The Mens 2008 data pores almost identical with
those from Ebernoe Common in 1998/9, this is mapsr a reflection of the summer
conditions in 2008, which did not differ signifiaganfrom 1998/9, but firm
indications that the flightlines and forage habatithe Ebernoe colony have
improved over the last 10 years. This is largesyeffect of the current management
of the Butcherlands fields and work enabled orstireounding landscapes by land
management grants and planning policies.

The improvements in environmental conditions mesabmajor factor in the
increased colony size of the breeding barbast&ll&bernoe between 1998-2008.
The presence of this species was undetected wetgidber 1996, and the ensuing
survey work has made a significant contributiothi knowledge of barbastelle
ecology. This knowledge could now be applied todyetiect to making similar
improvements in and around The Mens.

Some bat species have recently been given thessibanvironmental indicators.
This study is an example of this in action.



1. Introduction

After the discovery of barbastelle bats in the pastEbernoe Church in December
1996, it was soon established by radio-trackintpéfollowing summer that this rare
bat was breeding in Ebernoe’s woodland. In 1998fitist survey to radio-track
female barbastelles in order to identify nurseyste and foraging flightlines was
carried out, funded by Sussex Wildlife Trust (SW&yeenaway 2000, 2001). In the
ten years between the original study on barbadtelie and 2008, the breeding
performance of this species has been monitoredadignin order that the obligations
regarding habitat conditions imposed by the Spewieh of Conservation (SAC)
designation were able to be fulfilled, and alsoduse of the intrinsic value of
evaluating its long-term population status on Ebern

The first barbastelle was ringed on 26/12/199%esiwhen 329 have been ringed in
the West Weald and 201 in Ebernoe alone. Thamevsa considerable database on
breeding success, age of first breeding, subgrayadtly/, colony loyalty, longevity

and male dispersal. This database provides thditmsgainst which the 2008 survey
and all future surveys can be evaluated.

It was ascertained in 2001 that barbastelles wiscelaeeding in The Mens SAC.
Some nursery roost sites were subsequently ideditiiut no radio-tracking to plot
flightlines or foraging areas was undertaken. beotto compare the nursery colonies
in the two reserves, and to map the flightlinebarbastelles from The Mens to
hitherto unknown foraging areas, an extensive suo¥¢his was also commissioned
by SWT as part of the 2008 barbastelle project édnoy the BBC Wildlife Fund and
others.

2. Aims of surveys
The aims of the study carried out in 2008 werebdews:

1. To repeat the radio tracking exercise of 199@eatify current flightlines and
forage areas of barbastelle bats from Ebernoe Can8A& with the resultant
data represented in digital form.

2. To undertake a similar radio tracking exercis€he Mens SAC to identify
roost areas, identify and digitally map the flightls and forage areas of the bats
from this reserve.

3. To make an initial assessment of the conditfaihe® roost woodlands and
identified flightlines in Ebernoe Common and Theride

3. Constraints.

3.1. Constraints due to environmental conditions.

The summer of 2008 was very average. It starteld avitold spring that retarded the
opening of the tree canopy and there was a weltisgate July and early August.
Bats have a slow breeding rate and in the caspeafiess towards the northern edge of
their range, poor weather can have the effect asiog them to miss a year's
breeding.



Unexpected and unwanted attention from tawny owdsirzd roost traps meant that all
traps had to be manned continuously when in usa aftfecting the time available for
other work.

3.2. Constraints on the barbastelle bat roostingral foraging dataset.

Most of the data presented in this survey has bebected by radio-tracking tagged
bats. Radio-tracking data does not have an alesatiduracy, although an accuracy
of 1m is possible for roost locations as a clogg@gech is possible. Field data on fast-
moving, free-flying bats can only be interpreted @m accuracy at best due to the
time it takes for the observer to move to new tidation points. Any data points
recorded in this survey with accuracy believedeamfer 250m were deleted.
Generally when this occurred it was with bats aghtlines where the bearing was
accurate but the position along the bearing wateifiined.

In order to obtain a balanced picture of the eritiraging area of barbastelle colonies
in both The Mens and Ebernoe, bats were radio-thfjgen each subgroup of
animals in a sequential fashion, but the size & Mlens barbastelle population was
much larger than expected and it was necessammvatel more time to tracking many
more bats than initially envisaged to obtain aespntative dataset. Trapping
difficulties and associated disturbance does nohpa random system, but the
sequential pattern of trapping produced some cains$ron the data, such that:

1. Any seasonality in the selection of forage azasot be directly compared within
one subgroup. It must be compared across subgoouggonies.

2. Each subgroup of bats occupied woodlands sjigtiiering in character. The
sequential system of trapping meant that the ragstd in one subgroup were not
seasonally comparable with other subgroups.

3. Distances commuted by an individual trackedabatonly representative of the
season and weather under which the observatioresiwade. Bats will alter the
distance travelled according to prey abundancepaenhiling weather.

4. Trapping barbastelles on flightpaths can caase kbias in favour of the flightpath
direction. At times this was unavoidable as to fiadsts to trap from, the starting
point is capturing a bat on a flightline.

5. The unexpected height of some barbastelle rogattcularly early in the season in
Hammonds Wood (The Mens), made these roosts uratindgp

6. It would have been excessively invasive to reand re trap subgroups initially
trapped early in the season in order to obtaindingesuccess data. This resulted in
some missing breeding success data in the botiieslo



4. Methodology

4.1. Trapping techniques.

An initial location of barbastelle bat flightlinegas made using either logging time
expansion bat detectors or field data points froevipusly radio-tagged bats. Once a
flightline was located it was examined on the giundetail for suitable locations to
maximise the capture rate using a mistnet. The ¢érpansion detectors gave an
indication of the number of bats using the flightpen order to identify those most
heavily used, thus saving innumerable hours ofrreetin little used flightlines. The
actual numbers of bats were not recorded. Alteralytbats were trapped from
roosts, identified by radio-tracking, using smattraps lofted on poles to cover the
roost exits.

Roost trapping was preferred to flightline trappawit has no bias in selecting bats
travelling in any particular direction. Flightlineapping was used either when an
occupied roost was not known or when roost trappiagld have been excessively
invasive due to pregnant bats or young juvenildténroost.

In order to obtain a balance of data across thersmseason at both The Mens and at
Ebernoe Common the effort was alternated betwees, svith four to six animals

being tagged and tracked at one site before attemtas turned to the other location.
When the extent of the subgrouping within eachmplas discovered each new
trapping period at each site was directed at aswgwgrouping of bats. This

procedure worked best in The Mens where trappisgest in the south and worked
north through the summer. On Ebernoe Common thgreup structure is more
complex and three (possibly four) of the subgroangslocated close together in the
north of the SWT reserve. This meant that it wasenttifficult to target a particular

sub grouping and in consequence the sequenceppinigawas rather less sequential.

4.2. Ringing and handling.

All newly captured barbastelle bats were ringedghed, sexed, their reproductive
status assessed, forearm length measured andtéils tiyged to a database. Re-
trapped individuals were weighed, reproductiveustaissessed and released.
Individuals from either new or already ringed batse selected for radio-tagging on
the basis of healthy animals not close to parturiind believed to be from the
current study subgroup. Non-target bat species wamrorded, sexed and released.

4.3. Radio tracking, ranging behaviour and verificgion techniques.

All radio tracking was accomplished using a comtioraof car mounted Yagi three
element aerials or lofted Yagi five element aeraasa 5m aluminium sectioned mast.
The receiver was a Biotrac Sika. Following the reat@f a small amount of fur
Biotrac Pip 3 radio tags were attached to the dsida of the bats between the
shoulder blades using Torbot surgical adhesive.

Bats were only tracked for the basic directionra¢l on the first night following
tagging. The second night was used to follow thmahout roughly to its maximum
travel distance but not saving data points. Tragkiormally started on the third night
and was aimed at being continuous with contactgoeiaintained whenever possible
through the night. If contact was lost the exereiss repeated on the following night.
The target was to gather a full set of locationsafo entire night at about ten minute
intervals. Following this the bat would be ‘locatigerified’ on succeeding nights for



a minimum of three and a maximum of nine nightsesheling upon confidence in the
dataset. These verification visits could be sprztdacross the lifetime of the radio
tag. This varied between one and twenty days beraaed at 14 days. If the bat was
present at or near the expected location for angivee of night it would be tracked
for an hour and then left, in order to check ano#remal. If it was missing from the
expected location a search would be conductedatitef time spent upon the
animal. In this way a number of different animatsild be tracked during the attached
lifetime of the radio tags and interruptions du@oor weather had less effect on the
size of individual datasets. The system worked wéh few searches being required
after two verification visits.

A data point was created either by taking bearfrgy® two separated positions or by
closest possible approach to the animal. Gendrallgastelle bats are moving at
some considerable speed when commuting and keeluisg is the only viable
option. Tracking commuting bats occasionally getesfdome low confidence data
points due to the loss of the ability to triangalat such short time periods. Low
confidence data points were retained for the domadf tracking but discarded when
the tag finally failed so do not feature in any mpiag or analysis. Accuracy of data
points on foraging bats is at best not less th&@mil0

Field data points were entered into Ranges 7 softaad analysed to produce
Minimum convex polygons (MCPs) around the entiregeaarea of each bat. The data
was then further analysed to produce a kernel @ the more intense areas of
activity for each bat. All these data sets weraiineeraged to produce profiles for
each colony showing the mean distance travelledntean MCP size and the mean
50% kernel size. It is thus possible to make soraplgc and numeric comparisons
between individual bats, subgroups and colonies.

4.4. Roost location and colony sub group counts.

Roosts were initially located by tracking a radagded bat in daylight hours. Each
larger roost was then counted by recording witinfnared camcorder and a small
infrared floodlight at evening emergence time, dinglan accurate count even at

high roosts in very low light conditions.



5. Results

5.1. The Mens

5.1.1. Roost sites.

All 17 barbastelle roosts identified in The Mengevin trees. As in the 1998 study on
Ebernoe Common, these roosts were located in ceruksplits of damaged trees or
behind plates of loose bark, usually on oak tréeses surrounded by dense cover
were often selected, especially later in the sum#lkéthe roosts were located in
quiet locations well away from the woodland edd&sost height varied greatly
between over 25m and as low as 2.5m. All the losst®were within dense cover but
the high roosts were often in open, high canopyddad. No high roosts were found
after early July.

5.1.2. Barbastelle bat numbers and colony subdivisns.

The total number of barbastelles in a colony issnead by a direct count of the
minimum number of breeding females in the colonyThe Mens during 2008 this
number was 80. This total was derived from trapats leaving their roosts and
video counts of nursery groups made before juvenilere flying. It is a sum of all
the known subgroups.

The number of trapped barbastelles of both serekiding juveniles, in and around
The Mens during 2008 was 41, comprising 30 adulifes, 6 adult males, 2 juvenile
females and 3 juvenile males. Only 3 female batbade trapped had already been
ringed in previous years. From these 41 animalgdiBt females and 1 juvenile
female were radio-tagged. One of these tags fa#ddre producing sufficient data
points for an effective analysis.

Trapping and tracking data indicated that the bstddie colony in The Mens is
currently divided into four and possibly five subgps, each of which has between 16
and 24 adult females. Each of the subgroups wasdddn a different section of the
woodland, spaced roughly along a line running nedhth from ldehurst Hurst in the
north to the steep slope of Farrington Copse irsthgh (Fig. 1). It is believed that a
fifth sub group is located in Idehurst Copse, naftidehurst Hurst, but there was no
access to this area so this could not be substatiGubgroup A appears to have 16
adult females at present, subgroup B -24, subg®uf9, and subgroup D - 21. The
status of subgroup E is of course unknown.

Counting bats is always difficult and it is possilthat each subgroup further
subdivides. The recorded count of 80 (trapped asheovcounts) is thus the minimum
number of breeding female barbastelles in The Mand,the actual number may well
be 120 or more.

Within each subgroup a number of roosts were usedighout the summer, with
roost use frequently changing daily. One bat wasdoto have crossed between
subgroups C and D. Bat Y6209 ringed in 2004 inafe&a currently occupied by
subgroup C was captured in 2008 together with sulggb animals.

10
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Fig 1. Position of roosts at The Mens. The four subgsaane displayed in different
colours: A - Farrington Copse (red); B — Arundelt8 Hammonds Wood (yellow);
C — The Mens (blue); D — Idehurst Hurst (green).
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5.1.3. Flightlines from The Mens woodland.

Barbastelles tracked in small batches from Mayept&nber typically left the roosts
and remained in the immediate woodland area foutahalf an hour before beginning
to move towards the flightlines. In this half hqariod they often drank at small
water bodies in the woodland or visited other rdeests. As it got darker they
travelled along the flightlines (Fig. 2.) with astinct increase in flight speed
compared to the previous woodland movements. Alltdzhts had left the woodlands
within 45 minutes of emergence.

The majority of barbastelles in each subgroup tisechearest flightpaths to directly
accessible forage areas. The Mens barbastellessetereoccasionally to share
flightlines with those of other subgroups and witthe woodland itself movements
were universal. As the distance from the home waradlincreased the actual number
of bats on any one flightline usually decreaseddtgpThere were a few exceptions
to this, notably on the routes towards the floonfpsuth of Pulborough. To sum up:-

Adult bats leave the woodlands within 45 minutesmiergence.

The initial direction of travel is more or less miained to the final
destination.

The line of travel has several forage possibilitiesg it with different habitat
characteristics.

Flight is markedly faster and more directional wia@nanimal is commuting.

5.1.4. Ranging behaviour and forage areas.

Barbastelles from The Mens woodlands area all htowards the east of the
woodlands (Fig. 3). The actual size of forage adsgmends upon the productivity of
the site, the prey insect species and the sealumsmallest observed forage areas
were on the Arun floodplain in June and the largiesing very wet windy weather in
woodland and hedgerows during July. It is posdiblextract the approximate size of
these forage areas from the radio data by usiregreekanalysis (Fig. 4). Foraging
behaviour can be summarised as follows:

Initial foraging was normally for a short periodvimodland or woodland edge
habitats close to the roost woodland until it wespprly dark.

Up until mid July bats went directly to discreteas of the floodplain and,
unless lactating, remained there for the rest@filght. Lactating bats
returned briefly to the roost in the middle of thight. In late July and August
wet woodland and hedgerows became the favouredahdwi the bulk of
forage time.

Prevailing weather had a large effect on foragéepad. Wet or windy weather
caused the bats to abandon favoured floodplairgéoend move into
woodlands.

12
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Fig. 2. Flightlines from The Mens woodland to the Adwdtiplain and beyond. Two
of these flightlines continue further eastwardsteaown to about 7 km, one reaching

the edge of the Adur floodplain and the other drmgfarmland to rejoin the Arun
floodplain near Horsham.
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Fig 3. MCPs built around the field data points from eatthe 18 tracked
barbastelles at The Mens. Each colour of MCP remtssa different subgroup of
separately roosting bats. The scale bar is 15km.

Fig. 4. A 50% kernel analysis of the foraging areas fadhthe radio tracked
barbastelles in The Mens.

14



Table 1. Area, distance covered and forage kernel sizewincuting bats, The Mens

2008.
50% core Month of
Maximum kernel area | MCP Sexual tracking in
ID number distance (km) | (ha ) area (ha) | Sex state 2008
Female August
Y6209 2.64 61.33 260 4+yrs* | lactating
Y9661 7.24 228.33 835 Femal¢ pregnantMay/June
Y9662 7.66 223.2¢ 1385Female | pregnant | May/June
Y9663 6.27 185.32 1198Female | pregnant | June
Y9665 5.66 453.37 1012 Female | nulliparus | June
Y9666 11.98 865.4( 2670Female | pregnant | June
Y9667 5.22 302.84 990 Femal¢ pregnantJune
Y9672 7.95 161.61 1085Female | nulliparus | June /July
Female | nulliparus | June /July
Y9675 5.57 217.55 1154 ?
Y9677 10.04 933.79 2124Female | pregnant | June/July
Y9678 6.78 218.07 662 Female | pregnant | June/July
Female | nulliparus | June/July
Y9681 5.58 179.04 827 ?
Y9683 10.59 584.81 2147Female | pregnant | June July
78057 3.55 92.17 398 Female | Juvenile | August
78058 6.53 375.57 54pFemale | |actating | August
78059 12.2 1152.24 292gFemale | |actating | August
78061 8.66 404.16 1248Female | lactating | August
78084 3.92 196.63 769Female | |actating | August
Average of all
bats 7.11 379.75| 1235.72
Average of
pregnant or
lactating bats 7.67 440.9| 1366.7

* Age estimated from ringing data.

Table 1 shows the identification number and segtaik of all the bats radio-tracked

in The Mens in 2008. It also displays figures fwe tiistance travelled and areas used

by each bat. It will be seen that the actual aodé@stense forage (kernel areas) are
very small compared to the areas that the batsaaggng over (MCP). An overlaid

map of field data points, MCPs and kernel areasbeaseen in Appendix Ill. Where it
is known the minimum age of the bat is given.
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5.2. Ebernoe Common 2008 Results

5.2.1. Barbastelle roosts.

A total of 27 barbastelle roosts were recorded bberioe Common itself, all of which
were in trees In addition, a roost in the buildio§8utcherlands farm was identified,
and in May one of the bats returned briefly tostéitary spring roost in the buildings
of Parsonage farm near Kirdford. The selectiorypés of roost site and choice of
tree species was almost exactly the same as retordiee 1998 survey. An
exception to this was the almost continuous userigysubgroup of bats, and the
partial use by another group, of the specialistoaes erected for them in 2000.

The highest roost was in the centre of the largediand block in southern Ebernoe.
It was in a very tall, old oak with a massive biasplit that has been present for
about 20 years. This provides a very deep sheltexest at about 20m, which
barbastelles have used for at least the last &y&he juveniles that left this roost
were recorded a few days later close by in a rab3m in dense holly cover

5.2.2. Barbastelle numbers and colony subdivisions.

The total number of barbastelles in a colony issnead by the minimum number of
breeding females in the colony. In Ebernoe duria@&this number has been 64. This
total was derived from video recorded roost exiirds made before juveniles bats
were flying and by trapping bats leaving their tso# is a sum of all the adult
females in the known subgroups.

The total number of barbastelle bats of both sexessincluding juveniles and retraps
caught in and around Ebernoe Common in 2008 wa®bthe caught bats, 41 were
adult female and 1 adult male, 4 were juvenile fieraad 9 juvenile male. The total
number included 22 individuals trapped and ringedrevious years, of which 1 was
male and 21 female. From these 55 animals 20 &svaald 1 male were radio-
tagged. One of these tags failed or became detamh#te first night and provided no
useful data.

Three subgroups of barbastelles were confirme®@82vith a further two strongly
suspected (Table 2, Fig.5). Two subgroups occupyntiithern block of Ebernoe, one
to the northwest including part of Kiln Copse ahd bther to the northeast. A third
sub group occupies a much larger area in the smaluding Ebernoe Common,
Palfrey Copse and Hoads Common. No subgroup exdeétbreeding females.
Loyalty within subgroups is high with the same induals being recorded in each
subgroup over many years but not all being preigeamy particular year. The size of
the total pool of animals in each subgroup is tassiderably larger than the number
constituting the nursery colony each year.

The total of 64 adult females is therefore a mimimand when missing subgroups are
taken into account the figure is probably over 108hould be noted that these
figures will be larger than those to be given ia Barbastelle Breeding success report
2008 (Greenaway, in prep.) because that reportrevse from earlier years only look
at the two northern subgroups of bats on Ebernoer@an. Counts from these two
subgroups in 2008 are similar to those of 2007.
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Table 2.Barbastelle subgroups, Ebernoe Common.

Location Adult females Comment
Northwest Ebernoe 25
Northeast Ebernoe At least 17 Plus a minimum od%-n

breeding females

Southern Ebernoe Minimum 22

The three subgroups of bats studied used the Zfsratentified between early May
and the end of August. As only one subgroup wauaobservation at any one time,
and the available time was divided between The MewsEbernoe Common, this
roost number is best considered as a low minimum.fiequency of movements
between roosts varied greatly with the shortestipatton being one day and the
longest being eighteen days.

5.2.3. Barbastelle flightlines, Ebernoe 2008.

Flightlines followed watercourses, particularly tiner Kird, and woodland cover
whenever possible (Fig. 6). This sometimes medgtitstieviations from the general
direction of travel. If cover thinned out the batstailed further travel until darkness
fell. Flightlines were often over 5km long. Compaleato behaviour observed in The
Mens, each subgroup of bats had a strong tendengsetflightpaths nearest to
directly accessible forage areas. Crossing andrghfightpaths was frequent even
very close to roosts, a fact that made identifylhmyhome subgroup of captured free-
flying bats impossible without ring information.
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Fig 5. Position of roosts at Ebernoe Common. The thubgreups, Northwest,
Northeast, and South, are displayed in differefdurs.
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Fig. 6. Ebernoe barbastelle flightlines from field radliaek data points and direct
observations in 2008.
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5.2.4. Ranging behaviour and foraging areas.

Barbastelles ranged over a variety of habitataintyesummer (Fig. 7). Most of these
were wetland habitats, ponds, streams and ditalesiédny were over the current
abundance of pastures, meadows and rough grasshitdts around Ebernoe. By
August the choice of forage habitat had switchedatds woodlands, particularly
those enclosing ponds and streams. At this timevdather was somewhat wet and
windy and this may have triggered the move.

Table 3 shows the extracted ranging and foraging flam the Ebernoe barbastelles
in 2008, and Fig. 8 gives the 50% kernel map. Tdte bommuted shorter distances,

had smaller forage areas and smaller ranging #naasn 1998, even though the
weather in summer 2008 was poor. An overlaid nfdfell data points, MCPs and
kernels can be seen in Appendix Ill.

Table 3.Ranging area and distance travelled, Ebernoe sizites 2008.

Max

ID distance 50% core MCP area Sex (age Month of

number (km) kernel (ha) | (ha) in years*) | sex state tracking
T7056 1.17 22.918 45.11 Male, 8 adult July
T7067 4.08 158.27 507.3 Fem, 8 pregnant June
T7082 2.35 50.56 212.6 Fem, 7+ lactating July
T7160 1.53 20.88 086.44 Fem 10+ lactating July
T7178 4.83 199.11 488.4 Fem, 9+ lactating August
T7184 10.2 194.5 1591. Fem, 9+ lactating August
T7188 3.15 95.859 485.5 Fem, 9 pregnant June
U4153 3.68 153.47 641. Fem, 5+ pregnant June
U4161 6.56 191.77 767.7 Fem, 5 pregnant May
Y6233 6.12 137.78 747. Fem, 4 lactating July
Y9533 5.11 211.07 611.1 Fem, 1 nulliparus June
Y9657 4.16 100.09 407.6 | Fem nulliparus May
Y9659 6.15 278.98 1307. | Fem nulliparus May/June
Y9660 4.99 219.88 393.1 | Fem pregnant May/June
Y9664 2.2 37.97 168.1 Fem pregnant June
78051 5.72 230.18 793.9 | Fem nulliparus July
78052 10.05 368.25 1557. | Fem lactating July
78054 4.86 293.33 758.3 | Fem lactating July/Aug
78063 10.46 274.55 2521. | Fem nulliparus August
78064 6.7 323.55 1501. | Fem lactating August
Mean of
all bats 5.2 178.15 779.5

Mean of

pregnant

lactating

bats 5.09 174.65 707.46

* When known from ringing data.
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Fig. 7. Barbastelle subgroup ranging areas and roosesngb Common 2008. The
scale bar is 15km.

Fig. 8. 50% Kernel map diagram of tracked barbastellbsyiioe 2008.
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5.2.5. Repeat radio-tracking of individuals first radio-tracked in 1999.

Two post-lactating female barbastelle bats (T7X8% B7178) first radio tagged in
1999 were re-trapped in 2008 and re-tagged. Fstpa®vs the two pairs of MCPs of
each of these bats in 1999 and in 2008. Unfortiy#tie August 2008 capture date of
the bats only closely matched the 1999 capture afai&184. Bat T7184 had a very
similar forage area in both the August trackingqus of 1999 and 2008.

Bat T7178 was first tagged in mid-June 1999, a maviten floodplain is the
preferred habitat. In 1999 this radio-tagged badd@swas travelling from Ebernoe
down to the river Arun every night to forage, aalixe of eighteen kilometres. When
re tagged in August 2008 the bat was using a simiteodland area to that used in
June 1999 but did not use the distant Arun floddphaea.

Fig. 9. The two pairs of MCPs from each of the batsd89and in 2008. Note that
the pairs of MCPs have been pulled apart for glarit
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6. Discussion

6.1. Roosts

All the Ebernoe tree roosts observed were locatedd quiet undisturbed areas of the
Common, with one exception that was in a high aakth near Ebernoe church.
Traffic to and from the church and reserve car agses within 30m of this tree,
which is however located among quite dense holtylanmany standards would still
be regarded as quiet. The Ebernoe roosts weredinglgiun very thick cover, but
around the time of birth, cracks higher up in massall trees were utilised.

The distribution of roosts within the reserve isysimilar to that recorded between
1998 and 2000, although the use of Kiln Copserasst area has markedly declined.
This is most probably due to the return of barbEstéo an area in north Ebernoe
where the understorey that was cleared of holBO@0 has regrown. There is also the
possibility that an unrecorded subgroup has formd€¢iin Copse displacing other
subgroups. The selection of quiet areas is a featuall barbastelle colonies in the
UK.

Although many roosts, such as those behind loeseltark, are ephemeral some do
last and are used over many years. Only threegoesorded at Ebernoe Common in
1998 appear to be still in use in 2008 and only divthese have been used
substantially this summer. One of these treesliagsing and it is unlikely that it will
be utilised in future years. This loss of roostderlines the necessity of a
management plan that actively encourages and nisrigoa natural cycle of tree
growth, damage and decay.

The extensive use of specialist bat roosting bbyethe NW subgroup on Ebernoe
Common has both negative and positive aspectsh®©pdsitive side it allows an easy
access to the population which otherwise can bg efeisive. For example the
monitoring of breeding success would be a much rdidfieult undertaking without
the boxes. However, it could be argued that in adhand reserve the use of boxes is
guestionable. The breeding success may be diffardrtixes than in natural tree
cavities and the boxes themselves may well digherbalance of bat species in the
wood by providing an abundance of one specificuesm The barbastelles
preferentially selected the boxes for much of thamer. It is suggested that the
boxes currently in place are left to decay natyraiid not replaced.

The barbastelle tree roosts utilised in The Men®wssentially the same in character
as those described in Ebernoe by Greenaway, 20t clear difference was that
some of the roosts in The Mens were far highesiy@ind 30m. As high forest canopy
at this height is not present at Ebernoe, thisdidfeature on the roost characteristics
evaluation. Roost location in The Mens at this heig a new, if unusual, aspect of
barbastelle behaviour. Its use may be a tradbatdifieen the lack of availability of
more suitable roosts sites and easy access toflyglatines. Within each of the
subgroups roosting areas in The Mens, a numberosts were used several times
during the summer but the bats often changed raashs

An overview of woodland types across the Weald dims the reasons for the

woodlands of The Mens and Ebernoe Common beingitég of the only two known
nursery colonies of barbastelles in Sussex (althdhg limited evidence to date
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indicates possibly two more). These two woodlasidarly stand apart as being the
two major woodland blocks that have had no recetoty of intensive forestry
activity or conservation management that is strpneflected in their structure. They
are both very different from the larger woodlanashe rest of the county, principally
in the amount of standing deadwood and the den&iiyderstorey.

The lack of regeneration of oak, the most freqyeselected barbastelle roost tree
species, is of concern at both sites, as recemtaggn surveys suggest (Greenaway,
2008; Swift, 2007). Oak is a light demanding spedtiat normally regenerates in
natural glade conditions. The current policy in Bieernoe woodlands of locking
glades in place by management is counter-produttiitieis as all oak regeneration is
promptly browsed off. A more natural process obaihg glades to form and fill in
naturally with thorn would be more successful ilmaing oak to regenerate.

6.2. Population and subgroup size.

The number of breeding female barbastelle batgdedan 2008 in both Ebernoe
Common and The Mens is a confirmed minimum. Thaadize of each population
is a prediction based on previous years’ data (mnéstm Ebernoe) and an evaluation
of barbastelle behaviour. Even detecting all tHegsoups of a colony is problematic
as the areas involved can be large and there weess problems due to multiple
land ownership. The best indications of undetestdzjroups are the gaps in tracked
flightlines and identified foraging areas, evenduftable foraging habitat is available.

In 1998/9 there was only one group of bats knowlabernoe. The population has at
least doubled over the intervening period. In 2008e subgroups have been
confirmed in Ebernoe and the available informasaggests one or possibly two
others to the west and northeast. With a minimueeding female population of 64
bats a speculative maximum figure would includetheo40+ females. In late
summer with flying juveniles the number couldleory double again to near 200.

Four subgroups of barbastelles were detected invVigres, but based on an evaluation
of Fig. 3, it seems probable that one additionabsoup exists, probably located in
Idehurst Copse at the extreme north of the wooddock. This means that although
the number of counted female barbastelles in Thedweas 80, with the additional at
present undetected subgroup, plus inevitably semalies not caught during this
survey, the probable maximum size of The Mens Isella colony is ¢.125 breeding
females. From August onwards the number could pefible as the juveniles start
to fly, giving a confirmed total of up to 160 ba#sd predicted total of up to 250 bats.

On this years data it appears that not all the reulps are at the optimum number of
c. 25 females. It is quite possible that some sgagnsplinter groups evaded the
counts in these subgroups. Barbastelle nursernimsonay subdivide for a number
of reasons.
Any large grouping of bats attracts predators,i@aerly owls.
The splits, cracks and loose bark selected by btelbas are limited in
internal space and 25 females seems about a @lattaximum. This is borne
out by secondary divisions that appear in grouphisfsize with the birth of
the young bats in July and August.
Spacing out roosts lowers energetic costs in regdhie forage areas.
Should disaster strike one sub group the resteotthony remains intact.
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Occasionally the roosts of different subgroups im@yery close together but no
aggression between two such groups has been otdsémdeviduals from any of the
subgroups seem to have a right of passage acrpsd e other subgroup roost
areas and do continually make use of this. The slaggests that subgroup transfer
occasionally occurs, lasting for entire summersarathan as random switching, and
that it is most likely between adjacent subgrodpse bat from The Mens that was
ringed in 2004 in the area currently occupied Hygsaup C was re-captured in 2008
with subgroup D animals. Ringed bats have alsosionally changed subgroups
between the NW and NE subgroups on Ebernoe Commubthare are several
instances of bats disappearing from these groulystomeappear some years later. As
yet unidentified subgroups could account for this.

Barring catastrophic destruction of a roost, the sif bat populations fluctuates very
slowly due to a slow breeding rate coupled withgltife spans. In a modern world it
is unfortunately the case that their prey abundaacefluctuate with great rapidity
according to land management and a host of otheahuwactions. This can put
specific bat colonies under great pressure urgif thanage to come into balance with
their food supply. There is a large gap in our kisalge on the carrying capacity of
land types for all species of bats, let alone enély rare ones like the barbastelle.
The probability is that the Ebernoe Common colaincreasing into its new forage
resources but that The Mens is close to carryipgci#y under the current, possibly
deteriorating conditions. Given the longevitybafts coming back into balance can
be a protracted process.

6.2.1. Colony overlap and gene flow.

There has been no recorded territory overlap onhaxge of individuals between the
Mens and Ebernoe Common colonies. This situatiomismal for many bat species as
it is males that wander and provide the gene floil wursery groupings of related
females remaining in the colony of their birth. \ilier or not wandering males result
in gene flow between these two barbastelle batneedoremains to be ascertained. It
could be accomplished by DNA analysis.

It was rather surprising to re-trap adult male TZ,d&st ringed in 2000 as a juvenile
from a nursery group on Ebernoe Common, back witBidm of its birth site during
late July 2008. The bat was radio-tagged and ghentext ten days in a roost close
by. This is just at the very start of the matiegson for barbastelles and its presence
so close to its birth site raises the possibilitinbreeding. Currently there is no
information on the genetic variability of UK barleltes, but the feasibility of DNA
research could be considered preferably using adean population as a control as
we have no idea of what is ‘normal’ gene flow floistspecies. DNA work conducted
on Bechstein’s bat at Ebernoe Common (Durearatl.,in press) shows substantial
inbreeding - a feature unknown in European poputati

6.3. Flightlines.

The pattern of flightline use at Ebernoe Commorsely replicates that first recorded
in the 1998 survey. Bats shared flightlines follogvareas of cover unless it was
already dark. Some of the flightlines close to@wnmon were used repeatedly by so
many bats that mapped data points actually draerilightlines. Whenever a
watercourse or line of woodland cover was gointharight direction it was
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followed. This is particularly noticeable along tivee of the river Kird, upstream to
the north and downstream to the east. Flightlingbé south traverse wooded land
before reaching a much more open arable landséape. 1998/2000 bats reaching
this open area waited for full darkness beforesimgssouthwards at speed.

Some flightlines or sections of flightlines seer1#98 appear to be unrecorded in
2008, notably to the northeast and southwest (Hiigls 2 & 7 in Greenaway 2004).
While this may be a reality it is much more likéhat they still exist but simply no
bats using that sector were actually tagged in 2008 increasing size of the colony
and the probable formation of new subgroups ofaakied animals make this an even
more likely scenario.

Barbastelles from Ebernoe Common ranged out te@ded 10.46km from the

roosts although most animals foraged much closar this (average 5.1km). These
figures suggest that bats are no longer findimgdessary to commute the distances
they did ten years previously, when distances d ki were recorded, to utilise the
distant, sufficiently productive forage areas thate necessary in the past. Both these
factors will lower the energetic demands on the baid improve the chances of
breeding success, a feature that is already appawamagement actions that have
improved the condition of many shorter flightlindese to the Common have resulted
in the increased use of many connecting routeadnaaound the Butcherland fields
SWT reserve. This improvement has helped to ineréas numbers of bats both
because there is better foraging habitat clos#regmursery roosts and because the
better cover reduces the risk of predation.

This survey was the first time that barbastelighfliines from The Mens had been
tracked. It is very clear from Fig. 2 that all di@Mens flightlines are to the east and
have a northeast or southeast bias. This is notadaecident or a missing set of
subgroups. The land to the west is foraged ovehéyarbastelles from the Ebernoe
Common colony and no bat from either colony has been observed to cross this
500- 800m boundary. There has been very little siifhe boundary over the years
between 1998 and 2008. This indicates that thegsetlonies are unrelated, again,
DNA research would be necessary to clarify this.

The condition of flightlines from The Mens towaltthe floodplain of the river Arun is
mostly quite good but little in the way of covetwally extends across or down the
floodplain itself. Without compromising other inésts such as open wetland
habitats, there is scope to improve tree/shrublils across and down the floodplain
as well as on the longer flightlines leading furtbast and north east across farmland.
It is interesting to note that barbastelles acogstie floodplain below Pulborough
choose to use a route that passes to the northatideast of the town rather than
following the floodplain. This route is rather matieect and has more in the way of
cover.

Just how far barbastelles travel is demonstrateddp-tagged bat ring number
T7184, tracked first in 1999 and again in 20081989, this barbastelle travelled
from Ebernoe down to the river Rother every nighfiorage, a distance of ten
kilometres. The particular area involved offeraage of foraging habitats. When re-
tagged in 2008 it was following more or less theaagattern. It will have commuted
in both directions from May until mid July at whigloint it will have given birth and
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started doing the trip twice per night, going haméeed its pup. After three weeks
the juvenile would have started to follow, mearamgpther four weeks of single trips
each night. In the last ten years this bat hasredvgist short of 30,000km in
commuting alone. Some individuals go substantialither. The energy used in this
commuting is staggering so the rewards in ternisred spent foraging must be high
to compensate. It is this sort of factor that makats, and barbastelles in particular,
ideal indicators of forage habitat quality.

6.4. Forage areas.

The forage areas used by the Ebernoe barbasteadlescloser to the roosts, smaller
and more intensely exploited in 2008 than in 199& exploitation of smaller land
areas is a powerful indicator of the available aid#omass in a given area. When
seen against the background of an increasing hetleagopulation this interpretation
is reinforced. The lowered metabolic demands ofeksed commuting coupled with
lower predation on improved flightlines are mantifeg themselves in increased
breeding success.

There was extensive foraging on Butcherlands figld®¥08, whereas in 1998 these
were arable farmland with poor invertebrate (micotimy biomass and thus of little or
no foraging interest to barbastelles. Use wasmalsde of other new landscape
features in 2008 - the new large irrigation resgreimse to the river Rother is one
example and new ponds in woodland to the northefeBbernoe Common another.
Extensive use was also made of the large areas akgle that still remained
uncultivated in 2008. A comparative analysis ai@gtural land use between 1998
and 2008 across the Ebernoe barbastelle bat ctdoripry is beyond the scope of
this report but is recommended.

No significant foraging was recorded to the westanthwest of Ebernoe Common.
This may have been caused by lack of the apprepbiats being tagged or less likely
by degrading habitats but it was more probabledhatw sub group exists roosting
off the common. Several other indicators also ssytigs as a possibility. Any such
sub group would have been on private land and bysiag the flightlines across the
common have avoided the trapping areas. The presdran additional subgroup in
this sector would explain the disappearance ofdnadults from subgroups for a
number of years before returning, and also thepgisarance of large numbers of
female juveniles. Mortality is expected to be higluveniles, but not that high. The
fact that eight years later the main northwest sulqg which is composed of 25
breeding females in 2008, still contains 8 batgethin or before 2000 underlines
this.

The principle forage area of The Mens colony oft#3atelles is on the Arun
floodplain from Horsham in the north to Greathard &arham in the south. With by
far the majority of the colony foraging here at thest metabolically demanding time
of year for them, the environmental quality of thier and floodplain is of
paramount importance to the barbastelles fromSIA€. Two features of the
floodplain are worth note. The sewage farm to thels east of Pulborough was
intensively foraged around and a large floodlit jpimg station to the southwest of
Pulborough caused an apparent interruption to afteqm of forage areas.
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Two individuals from the Mens were foraging on #aur floodplain. Given that only
a maximum of 25% of the colony was tagged it seprabable that this number is
actually much higher, quite possibly in double fige1 A re-wilding project in this
area, Knepp Castle Estitenay well be providing more attractive foragingrtthat
available locally to the Mens SAC, and the propasstioration of the Knepp stretch
of the River Adur to its natural course would bpeoted to improve wetland forage
habitat still further.

As observed in Ebernoe in 1998, each tagged batleasbmmuting from The Mens
appeared to be using an exclusive forage area.ekavgiven that only a maximum
of 25% of the total colony was actually tagged #rat only a few bats were wearing
tags at any one time, there is a considerable anofdiorage territory overlap. This
may be important within a colony as it maximisesfpng opportunities. The
separation of foraging animals at any one time ssiggeach has its own feeding
territory but the bats move around in responseath @ther's movements thus
maintaining a separation distance while foragingn¥&rsely, commuting bats, even
close to the forage areas, are frequently closetiheg. Maintaining spatial separation
over shared foraging habitat is likely to avoid gatition for prey.

A feature of MCPs used to plot forage areas isttieyt do include a lot of unsuitable
ground. Close attention should be paid to the areelwse proximity to actual data
points, and this could be made more rigorous bylayiag the habitat maps to
identify potentially positive features.

All colonies of bats have individual animals thahave somewhat differently from
the rest. This is probably a survival strategydrceptional conditions but may also
be part of a hierarchal system within the colonydccess to the most productive
forage areas. As well as individual variations ¢hare often substantial differences in
the behaviour of juveniles, adult males and femaled breeding and non-breeding
females.

The means of distance travelled, MCP and Kernelsaoé breeding and non-breeding
bats show slight but opposite tendencies betweenntle and The Mens (Table 4).
Non-breeding bats have substantially lower metala@imands than breeding animals
and can meet their daily requirements from lowelityhabitats or smaller areas
than those required to support a breeding anintas May manifest as less distance
travelled, shorter time foraging or a combinatidbhe same is true of male bats in
summer. After mid-July both males and non-breefiamgales begin to wander more
extensively as the mating season approaches. ilibaits up to one year old also
tend to wander a lot. All these aspects tend toenfiakthe variable MCP sizes of
non-breeding animals.

The datasets from Ebernoe Common are actuallyalesgly matched between
breeding and non-breeding bats. The higher thaaa&d mean figures for non
breeding animals probably reflects the high praporof one year old juvenile
females present in the colony and still wandermmewvhat whereas the lower than
expected figures for breeding females reflectslangowith abundant forage
resources.

L www.knepp.co.uk
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At The Mens the overall mean distance and areadgyare much higher than at
Ebernoe showing a population under stress. Thaxsslightly increased land
requirement by breeding as opposed to non breduitsy Whilst this increase is
slight it can be seen as yet further indicatiopreissure on the breeding bats at The
Mens.

6.5. Ranging areas

The data in Table 4 shows changes in barbastedl®fusabitat over the past ten years
at Ebernoe Common and data for The Mens in 2008 é&tlEbernoe Common in
2008 each of the parameters shows a reductioreiarta of habitat required to
support the colony from that utilised in 1998/9. &hviewed with the actual increase
in population recorded at the common the figuresramarkable. There can be little
doubt that this is due to a significant improvemardll the habitat requirements of
the colony. These changes require detailed asabysigricultural and conservation
land use across the 10 year period coupled witlehtand use by the foraging bats to
extract the maximum data available.

There is close similarity between the mean siZe08b kernel forage areas and mean
total MCP areas obtained from the data collectdsbarnoe in 1998 and The Mens in
2008 (Figs. 10 & 11). It is distinctly possible tHde Mens is facing similar
problems to Ebernoe in 1998. If anything the probéppears marginally worse.

It is possible to immediately identify some benifichanges from the radio tracking
data at Ebernoe Common. The most obvious are st/ \wacreased use of close
areas of foraging around the Common, in particotathe Butcherland fields but also
on areas of land in set aside or currently undigtifor some years, and an increased
use of improved connective features around the Camis likely a lack of similar
features at The Mens possibly coupled with watedityuproblems that is responsible
for the high mean foraging figures.

The summer of 2008 was damp but Meteorologicalo®ffecords do not show it as
excessively so (Appendix Il). Broadly speaking/és comparable with the summers
of 1998/9 when the previous set of radio trackiatadvas collected. A direct
comparison of the encouraging data from Ebernoer@@m2008 and the
disappointing data from The Mens in 2008, togethién the rough similarity

between the three summers in question eliminagepdBsibility that The Mens data
only reflects the damp summer of 2008.

Table 4. Table of average distance travelled, land ared, @ population size of
barbastelles in Ebernoe between 1998 and 2008 ladEns in 2008

50% core kernal | Total activity MCP | Minimum number of

Max distance | forage area area breeding female bats
travelled (km) | (ha) (ha)

Ebernoe 64

2008 5.20 178.15 779.5

Ebernoe 29

1998 7.1 325.9 1243.9

The Mens 80

2008 7.11 379.75 1235.72
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Fig. 10.All data points and all MCPs from both Ebernoe ahd Mens in 2008.
Note the lack of any crossover of land use betwkenwo colonies. When the 1998
Ebernoe data is added there is still no crossavethie gap is marginally smaller.

1998 2008
Fig. 11.A comparison of all kernel forage areas at Ebe@osmon in 1998 & 2008.
Those in 2008 are closer to the roosts, smalledander. Both are to the same scale.
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6.6. Winter roosting and foraging

The nursery colonies disperse between Septembéadaveimber, although non-
breeding females will often disperse in July. Winteosting bats are still frequent on
Ebernoe Common but are normally solitary. Earlyhe year individual bats oscillate
between roosts on their principal forage territangl Ebernoe Common giving some
insight into their dispersion behaviour. Foragoumtinues throughout the winter in
the Ebernoe woodlands so long as the temperatat®ige about 10C within the
woodland itself. This will often mean that the tesmggure on open ground is close to
freezing. The majority of the bats return to thesewy woodlands in May. It is
probable that The Mens barbastelles follow the spattern, with some individuals
remaining in the woodlands and others roostingsigied unidentified buildings or
woodlands outside The Mens.

6.7. Requirements for success

Effective flightlines and good local foraging arer&requisite to a successful
barbastelle bat colony. This has been underlinetthéguccess of the Ebernoe
Common colony in the ten years since the firstesur€hanges in woodland and
hedgerow management and land use are directlyme#ye for this as the bat land
use by this survey reveals. Continuing analysisishimprove understanding of this
improvement still further. Under European direcsiweich as the Habitats Direcfive
and the Water Framework Directive (WF®arious agencies have responsibilities
for factors that may affect the interests of SAQisder the terms of the WFD,
measures to deliver environmental objectives shbaldh place by 29 December
2009. Surface water quality is one of these factbhe proposed measures to
improve the water quality of the river Kird shoudprove barbastelle foraging
further.

The continuing improvements in environmental candg must be a major factor in
the increased colony size of the breeding barbastel Ebernoe between 1998-2008.
The presence of this species was undetected @3, Jand the ensuing survey work
has made a significant contribution to the knowkedfbarbastelle ecology. This
knowledge could now be applied to good effect t&img similar improvements in
and around The Mens. Bats have recently been fthgges efficient environmental
indicators. This case is a fine example of thiagtion.

2 http://www.environment-agency.gov.uk/subjects/covston/295641/?version=1&lang=_e
http://www.jncc.gov.uk/page-1379
3 http://www.environment-agency.gov. uk/subjects/waitity/955573/
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6.8. Management of Ebernoe Common SAC and The MeiSAC.
Atlantic Acidophilous Beech woodland is a PriofiRgason for both the SAC
designation of The Mens and Ebernoe Common. Balasind Bechstein’s bat are
also Priority Reasons cited in the SAC criteriaBEbernoe Common; whereas
barbastelle is a ‘Qualifying feature’ only in Theskk. In order to maintain habitat
condition for bats on Ebernoe, the management efiitie Common over the last ten
years has concentrated upon
Maintaining and improving the woodland structuréawour of the bat species
present.
Improving the connectivity of the reserve withire twider landscape by
improving cover along flightlines.
Increasing the total area of the reserve by revgdrable farmland towards a
semi natural wood pasture.
Optimising the diversity of the reserve within @i@ove constraints.
Applying planning policy on the wider area arouhd teserve were
development would impact upon the reserve interest

The Mens SAC has a policy of non-intervention wittie woodlands. Outside the
reserve there has been insufficient data to imphermey firm planning policy / land
management grants targeting as regards bats althbisgseems set to change.

6.9. Outline management recommendations.

In an ideal world an extension of the policy ingdaat Ebernoe Common would
immediately seem to be the sensible way forwaithatMens. Highest on the list of
priorities are bat flightlines and the quality ofdéging available on adjacent
floodplains. As with the river Kird the water gitalon the Arun will come under
scrutiny as it could be affecting an interest @ 8AC. The history of water quality
on this river should be investigated.

Much of the Arun floodplain has lost its treeswls particularly noticeable that bat
activity was concentrated around the remainingdstari trees and often on tree lined
ponds on the floodplain margin. Reinstatement dibwibanks and reconnecting tree
lines should be a priority right across the floailp) particularly areas closest to
barbastelle nursery colonies. This is not a reconttation for blanket forestation, but
what is required is connected flightlines givinggepfrom predators and shelter from
wind on otherwise very open sites.

The current policy of non-intervention within Theelks woodlands seems to be
producing the required woodland structure for bstddée bats and no changes are
seen as necessary. Collapsing beech and gladiesydram natural events such as
storms should permit light-demanding oak seedltogggenerate, although some
protection from deer may be necessary. Oak regémershould continue to be
monitored.

6.10. Threats.

Major threats to barbastelle bats are those affgdtieir roosts, forage areas and
connective landscape features between them. Qfeme tthreats are indirect. At
Ebernoe and The Mens where the roosting woodlaetf is not threatened they can
be summarised as:
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The loss or ‘improvement’ of unimproved pasturetevaneadows and
floodplain for summer foraging and woodland streaposids and thick cover
for winter foraging.

With the dependence of barbastelles on wetlandyhabitats throughout the
year, water quality is important. Polluted watethwts boom and bust prey
dynamics will have an overall negative effect ohggecies like the
barbastelle with long forage seasons.

The use of insecticides, or more indirectly heidsi, within any of these
areas (plus diffuse pollution to watercourses) halve both direct effects in
less insect biomass for foraging and possible catival effects on the animals
themselves.

The continuing fragmentation of landscape by dgualent as well as by
agriculture has the potential to isolate a colaoyT its forage areas. Usually
the effects of such isolation can be mitigateddpicareful planning in Local
Development Frameworks so this aspect should beaplped in a
constructive manner.

The isolation of habitats by loss of cover alongreecting flightlines.
Increasing levels of light pollution affecting aledile insect biomass and
increasing levels of direct predation of bats.

6.11. Suggested research opportunities.

An analysis of the landclass/habitat of all barbiéest50% kernel areas around
Ebernoe Common in 1998/9 and 2008 to compare amtast change of use.
This data set could then be used to compare artdasbmwhat was actually
available within the entire 3km and 6km and 12kutiriza 1998/9 and in
2008.

An extension of the above project would look at%686 kernel areas from
The Mens in a similar fashion and compare this wikiat is available within
The Mens colony territory within 3km 6km and 12Ktshould be noted that
in The Mens the colony territory is not a radiuguard the roost woodlands.
The project would also compare the 50% kernel sedeland classes between
The Mens and Ebernoe Common in all temporal ddata se

Knowledge on population dynamics of bat coloniesuisently limited,;

further research on sub-group formation, expanarmhdecline would be
valuable.

The current information on the number of subgrowjikin both Ebernoe and
the Mens is incomplete. Clarification of the exigte and status of indicated
subgroups would be valuable. Such work will depepdn frequent access to
land on which there has previously been no trappogsible.

Monitoring the number of bat passes on flightlingth logging bat detectors
needs to be investigated as a means of monitodargpistelle colonies. The
method will not discriminate between sexes or hregdondition and would
initially need to be tried in tandem with trappiagd video methods. The
probability is that detector monitoring will provadan indication of the quality
of the current forage along the monitored fligtglither than a measure of
the size of the colony.

Current barbastelle bat monitoring methods at Ee@ommon should be
extended to The Mens for 2009 (see constraintsegbov
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Appendix | All in the hand, bat records from The Mens and BberCommon 2008
survey.

Date species  sex sex state  location number
26.1.08 Bb f parus eber close brick kiln 1x
7.5.08 Bb f nulliparus by river Kird Butcherlands 1x
11.5.08 Mb f parus north ebernoe 5x
11.5.08 Pa f north ebernoe 5x
11.5.08 Pp f north ebernoe 1x
11.5.08 Ppy f north ebernoe 1x
11.5.08 Mm m north ebernoe 5x
11.5.08 Mn m north ebernoe 2x
12.5.08 Bb f parus eber by church 1x
12.5.08 Mm m eber by church 1x
12.5.08 Mn m eber by church 1x
12.5.08 Ppy m by church 1x
16.5.08 Pa m eber glade 2x
16.5.08 Pa f eber glade 3x
16.5.08 Mb f nulliparus  eber glade 1x
16.5.08 Mm f eber glade 1x
16.5.08 Mm m eber glade 1x
16.5.08 Pp m eber glade 1x
16.5.08  Mn m eber glade 1x
17.5.08 Bb F nulliparus  eber Track by church 1x
17.5.08 Bb F parus eber trackby church 1x
17.5.08 Bb F parus eber Track by church 1x
20.5.08 Bb f nulliparus  eber powerlines 1x
20.5.08 Bb f parus eber powerlines 1x
28.5.08 Bb f parus mens track to pallingham 1x
28.5.08 Bb f parus mens track to pallingham 1x
31.5.08 Bb f parus mens track to pallingham 1x
3.6.08 Pa f parus Mens idehurst hurst 5x
4.6.08 Mn m mens track to pallingham 1x
4.6.08 Pp m mens track to pallingham 1x
4.6.08 Md m mens track to pallingham 4x
5.6.08 Mm f pregnant eber track below church 1x
5.6.08 Pp f pregnant eber track below church 2X
6.6.08 Bb f pregnant eber close brick kiln 5x
6.6.08 Bb f nulliparus  eber close brick kiln 1x
10.6.08 Mbr f pregnant Eber glade 1x
10.6.08 Mm f pregnant eber glade 3x
11.6.08 Mbr f pregnant eber south end 1x
11.6.08 Mbr f pregnant eber the hoe 1x
11.6.08 Mm f pregnant eber the hoe 2X
11.6.08 Pp f pregnant eber the hoe 1x
14.6.08 Md m eber butcherlands 1x
14.6.08 Mn m eber butcherlands 1x
16.6.08 Es f pregnant The Mens Idehurst fields 2x
16.6.08 Nn m The Mens Idehurst fields 1x
16.6.08 Ppy m The Mens Idehurst fields 1x
18.6.08 Bb f parus The Mens track pallingham  1x
18.6.08 Bb f nulliparus  The Mens track pallingham  1x
19.6.08 Bb m Mens pallingham quay 2X
19.6.08 Pa m Mens pallingham quay 1x
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Date species  sex sex state  location number

19.6.08 Md m Mens pallingham quay 1x
19.6.08 Mn m Mens pallingham quay 1x
19.6.08 Mbe m Mens pallingham quay 1x
19.6.08 Pp m Mens pallingham quay 1x
19.6.08 Ppy m Mens pallingham quay 1x
19.6.08 Mm m Mens pallingham quay 2X
27.6.08 Bb f pregnant Mens Hammonds wood 19x
18.7.08 Bb m eber by church 1x
18.7.08 Bb f lactating eber by church 1x
18.7.08 Mbe f nulliparus  eber by church 1x
22.7.08 Mbe f lactating eber by furnace pond 2X
23.7.08 Bb f lactating eber south end 1x
post
26.7.08 Pp f lactating eber around furnace pond 1x
ost
26.7.08 Ppy f IF;ctating eber around furnace pond 1x
ost
26.7.08 Mm f I[?':lctating eber around furnace pond 1x
26.7.08 Mm m juv eber around furnace pond 2X
26.7.08 Mbr f lactating eber around furnace pond 1x
post
26.7.08 Pa f lactating eber around furnace pond 1x
ost
31.7.08 Mm f IF;ctating Mens Hawkhurst hill 2X
31.7.08 Pa m Mens Hawkhurst hill 1x
31.7.08 Bb m Mens Hawkhurst hill 1x
1.8.08 Bb m Mens close car park 2X
post
1.8.08 Pa f lactating Mens close car park 5x
1.8.08 Pp f Mens close car park 6X
1.8.08 Mm f Mens close car park 2X
1.8.08 Nn f Mens close car park 1x
1.8.08 Mn f Mens close car park 1x
1.8.08 Pp f Mens close car park 2x
1.8.08 Pp m Mens close car park 1x
2.8.08 Bb f Mens idehurst hurst 2x
4.8.08 Bb f lactating Mens idehurst hurst 6X
post
10.8.08 Pp f lactating eber south end 4x
10.8.08 Bb f nulliparus  eber south end 1x
10.8.08 Bb f lactating eber south end 3x
14.8.08 Mbe m eber close siblands barn 1x
14.8.08 Mbe m juv eber close siblands barn 1x
14.8.08 Mn m eber close siblands barn 1x
14.8.08 Pa m eber close siblands barn 1x
14.8.08 Mm fjuv eber close siblands barn 2X
post
19.8.08 Bb f lactating eber nth close main track 15x
19.8.08 Bb fjuv eber nth close main track 2X
19.8.08 Bb m juv eber nth close main track 8x
28.8.08 Mbe m juv eber butcherlands 4x
29.8.08 Bb fjuv eber close church 2x
post
29.8.08 Bb f lactating eber close church 1x
29.8.08 Mm fjuv eber close church 3x
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Date species  sex sex state  location number
29.8.08 Mm m juv eber close church 2x
29.8.08 Mn m eber close church 1x
29.8.08 Es m eber close church 1x
29.8.08 Pa m juv eber close church 1X
30.8.08 Bb m Pond by butcherlands fm 1x
3.9.08 Mbe m juv Mens hawkhurst hill 2X
3.9.08 Mbe m Mens hawkhurst hill 1x
3.9.08 Ppy m Mens hawkhurst hill 3x
post
3.9.08 Pa f lactating Mens hawkhurst hill 1x
3.9.08 Mn m Mens hawkhurst hill 3x
3.9.08 Bb m juv Mens hawkhurst hill 2X
3.9.08 Bb fjuv Mens hawkhurst hill 1x
3.9.08 Nn m Mens hawkhurst hill 1x
3.9.08 Nn f Post lact Mens hawkhurst hill 1x
3.9.08 Nn fjuv Mens hawkhurst hill 1x
7.9.08 Mbe fjuv Mens brownings copse 1x
7.9.08 Mbe f parus Mens brownings copse 1x
16.9.08 Bb fjuv eber nth close main track 3x
post
16.9.08 Bb f lactating eber nth close main track 3x
Species abbreviations used above:
Mm whiskered bat
Md daubentons bat
Mbe Bechsteins bat
Mbr Brandts bat
Mn Natterers bat
Pp Common pipistrelle
Ppy Soprano pipistrelle
Nn noctule bat
Es Serotine bat
Bb barbastelle bat
Pa Brown long eared bat
Appendix I
SE England weather 1998 1999 and 2008
Met office data
temp deviation from average sunshine % of ave rain _ fall % of ave
1998 1999 2008 1998 1999 2008 1998 1999 2008
0.02 1.6 0.5 83 107 116 109 202 124 | april
2.4 2 2.7 117 95 102 64 46 161 | May
0.03 0.1 0.5 77 107 121 135 185 82 | june
-0.5 1.7 04 88 127 109 29 72 154 | july
0.4 0.8 0.4 135 135 68 178 35 125 | august
0.47 1.24 0.9 100 114.2 103.2 103 108 129.2 | average
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Appendix Il

All data points, MCP’s and Kernels from barbastelk bat tracking in 2008.
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