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Who this report is for?

This report is likely to be of interest to a variety of audiences. For planners and
developers the maps showing survey areas, known roosts and hot spots will be
of particular interest. Bat groups or communities wishing to carry out similar
surveys will find the description of the method, equipment and feedback sections
helpful. Volunteers involved in the 2007 survey and those wishing to become
involved in future will find the results and recommendations for future survey of
interest. Last and by no means least the report will be of interest to the SITA
Tayside Biodiversity Fund who made this all possible.

Contact Details
Any questions relating to this document should be directed to:

Anne Youngman

Scottish Bat Officer
Scottish Churches House
1 Kirk Street

Dunblane

FK15 0AJ

Tel 01786 826 792

Email: ayoungman@bats.org.uk
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1 Executive Summary

The Dundee City Bat project (DCBP) was funded by SITA Tayside Biodiversity
Action fund. This was a one year project which ran from Jan 2007 i December
2007.

Aims
The aims of the project were;
e to record, map and monitor bats within Dundee City
e to engage volunteers in survey for bats
e to provide information for the National Bat Monitoring Programme (NBMP)
and once established to a Local Biological Records Centre
e toincrease awareness and appreciation of bats

Recruitment

Volunteers were recruited via articles on local TV, radio and newspapers, fliers in
public buildings and via existing networks of biological recorders. As the project
continued additional volunteers joined, drawn in by the enthusiasm of those
already involved.

Training and Equipment

Volunteers were given free training. Bat detectors plus other necessary
equipment were loaned out. 27 volunteers were involved in field survey and
gave an estimated total of over 200 volunteer hours by attending training talks,
practical training sessions and carrying out surveys.

Survey Methods
Two survey methods were used,;
1) walking field survey based on lkilometre squares
2) car survey based on 2 x 25 mile routes around the city
Other surveys from the NBMP would have been appropriate but lacked suitable
volunteers (i.e. householders with bats and more experienced volunteers)

Area Covered

There are 57 x 1km squares that lie either wholly within the city boundary or that
have over 50 % of the square within the boundary. Of these 44 squares were
identified by volunteers for field survey. The poor weather over summer and
inevitable changes in p e o p plan$rssulted in a slightly lesser number, with 34
squares actually being surveyed.

The car survey traveled through 38x 1km squares. A 40km (approximately 25
miles) circuit through the city was carried out on two separate nights.

Only 9 squares within the city had no survey of either kind carried out.
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Problems Encountered
2007 was notable for its poor weather over summer and autumn. This had a
marked affect on bat behavior and activity. The cold, wet, windy weather meant
insect food was scarce or unavailable to bats and as a result many young bats
died.' For volunteers in the Dundee project the cold weather also posed
problems,
e there were far fewer opportunities for survey (i.e. nights when volunteers
were both free and weather suitable)
e Surveys often had to be carried out in sub-optimal conditions
e Bat encounters were low, even in habitats that appeared good for bats
e Some volunteers carried out surveys only to get no bat records at all (but
despite this continued to survey other squares.)

Achievements

The project was successful in raising awareness of bats and in encouraging
volunteer survey for bats. Many volunteers enjoyed learning about bats, being
out of doors and of gaining new skills. In particular volunteers said that hearing
bats on a bat detector and letting others hear this previously unknown sound was
an exciting and almost magical experience. The project led to an interest from

» Over summer 2007 the BCT Helpline had around 3 times ay oadls about abandoned and grounded
bats as in 2006.
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volunteers in setting up a Dundee City bat group. (See www.Dundee-bats.com).
Data from the survey has been copied to the McManus Galleries Collections Unit
for use in the Local Biological Records Centre.

Recommendations for the future i

e Encourage and support the development of a Dundee City bat Group
(action BCT)

e Continue to develop volunteers skills in order to carry out more advanced
surveys(action bat group with support from BCT and other bat groups)

e Encourage greater use of the NBMP surveys (in particular use of the
NBMP Waterways survey and car survey) to gain a fuller picture of bat
activity within the city and to put this in context within the UK. (action BCT
and bat group)

e Investigate further three possible roost sites? using sunset survey and pre-
dawn swarming survey (action DCBP)

e Encourage householders with bats to join the group and take part in
colony counts (bat group and BCT together)

There is interest among volunteers in repeating the survey and increasing the
number of one kilometer squares surveyed and for increasing survey skills.

There is scope not only for further survey but for practical projects such as bat
box schemes.

Limitations

Thebati Hot Smamproduged for 2007 givesa fAsnapshot o of
within the city but in an atypical year. Developers and planners should note that
even in areas where low bat activity was recorded in 2007 specialist bat surveys
may be needed before planning applications can be determined. The map and
league table can not be used as the only tool in assessing the impacts of
proposed development on bats.

2. Introduction

The Dundee City Bat project (DCBP) was funded by SITA Tayside Biodiversity
Action fund. This was a one year project which ran from Jan 2007 i December
2007. The project was managed by the Bat Conservation Trust Scottish Bat
Officer.

2.1 Background

Bat numbers have declined rapidly over the last 100 years and as a result bats
and the places they roost (shelter) in are legally protected. Despite legal
protection bats still face many threats;

2 (Possible roosts were indicated in a wall (grid square NO 39 30) and the others in bridges (grid
squares NO 38 29 & NO 36 29)
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e They are small secretive creatures and are easily overlooked in planning
and development issues.

e There is a paucity of survey information which hampers good decision
making for bat conservation

e Many people still fear and harbour misconceptions about bats

Like many other areas in Scotland there has been very little survey for bats in
Dundee. This project is notable in that it covers a large area of the city in a
systematic survey. The only other similar project in a Scottish city has been one
byL ot h iba gr@up (the results are currently being analysed and written up
Jan 2008)

2.2 Which bat species occur in Dundee?
Five species of bat occur in Dundee and its surrounding areas. They are listed
by their scientific name (in italics) and common names below;

Pipistrellus pygmaeus, 55 pipistrelle*,

Pipistrellus pipistrellus, 45 pipistrelle*,

Plecotus auritus, Brown longeared bat

Myotis daubentoni,Daubent on6s bat
Myotis nattereri, Nat t er er 6s bat |,

arnE

23What 6s i nithe 45aad®8 pipistrelles?

The 45 and 55 in the name of the pipistrelles refers to the frequencies on a bat

detector where their echolocation calls are heard at their deepest i.e. the 45

pi pistrell e is hekilaher (4% KHE and the 5 pimistratledis 4 5

heard best with the detector set at 55kHz.

Insomebatci rcl es the 45 pipistrelle is also mi
pipistrelle and the 55 as the i §pranoopipistrelle (because of its higher

frequency). However while the term Soprano has a certain logic to it the term

common is misleading. Common implies that these bats are numerous (and

therefore not in need of protection) and also that they are more frequently

encountered than the 55 pipistrelle.

The ratio of 45:55 pipistrelles varies according to where you are in the UK. In the

south of England 45 pipistrelles are encounter far more often than 55 pipistrelles

but in Scotland the situation is reversed.

Information from car surveys in Central Scotland shows that of all the pipistrelles

encounters 80% are of 55 kHz pipistrelles and 20% are of 45 kHz pipistrelles.

This makes the 45 the uncommon pipistrelle in Scotland. Therefore in this

report fA45 pipi st r eipidtralds pipigrellusaedl tHd5descri be
pi pistr el | Pipistrellws pydjreasgus.r i b e



3 Aims of project

The aims of the project were;
e to record, map and monitor bats within Dundee City
e to engage volunteers in survey for bats
e to provide information for the National Bat Monitoring Programme (NBMP)
and once established to a Local Biological Records Centre
e toincrease awareness and appreciation of bats

4 Methodology
4.1 Outline of work carried out over 2007

The project ran throughout 2007. The table below shows briefly the work
undertaken in each quarter.

Quarter Work carried out (SBO = Scottish Bat Officer, Vols = Volunteerg

Januaryi March 2007 ¢ Meeing with Perth Bat Group to publicize the project and recrt
volunteers living near Dundee. (SBO)

e Contact with Angus Bat group, Local SNH offices, Ranger
Service (as above) .(SBO)

e Purchase of field edoment (bat detectors, sound analysis
software) required to carry out bmtrvey (SBO)

e 2000 fiers distributed.Press releases issued to local newspaps
Radio and TV interviewgivento raise awareness of project ang
encourage volunteers to enr¢&BO )

e Two introductory training talks given at Mills Observatory for
interested publipotential volunteers (SBO)

April T June 2007 e Production of 20 survey packs for volunteers (packs include n
survey methodology, sunset times, recording forms and
equipment) (SBO and Project Scotland Volunteer)

e Three practical training sessions delivered to volunteers (SBO

e Co-ordination of 1km squares eanarked for survey ongoing
into next quarter(SBO)

e Field survey begins (Vols)

o 23 field survey volunteers ragted by the end of April (some
working in pairs)

July-Sept e One practical training session delivereditoew recruits (SBO)
e Ongoing survey by volunteers
e Two car surveys carried out (SBO and Vols)

OctDec e Meeting with SBO and volunteers to gatherdieack and review
achievements

e Return of results to SBO.

e Processing of resul{§BO)

e Data to McManus Galleries Collections unit for LBRC.

EXTRA

e Volunteers pursuing aim of setting up a Dundee Bat group

e 3 DCBP volunteers attend the Scottish Bat workergerence
gaining new practical skills and increased knowledge to take |
to the group.




4.2 Preparation for Survey

4.2.1 Area of Survey

The city boundary was taken as guide to the limit of the survey area ®* This was
used as it makes sense in human terms i being a clear mark on the map and
defining the city as one unit, however it means nothing to bats and where
volunteers have surveyed beyond the city boundary their results have also been
included.
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% Some 1 km squares just on and over the city boundary were also suagey@dnteers were keen to
know more about bats in the areas where they lived. This information is useful as it adds to our
understanding of where bats are and how they use the area.
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4.2.2 Selecting squares

Volunteers selected 1km squares within the city boundary (and a few just on the

edge of the boundary) for survey. Priority was given firstly to squares that lay

whollywi t hin the boundary and then to squares
Generally people selected areas close to where they lived and initially there was

a bias towards the west of the city (though actually when it came to surveying

squares the results were fairly evenly spread across the city.)

Figure 3 Map to show 1km squares selected for survey by volunteers
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in the city were ear marked for
survey, (plus an extra square just beyond the boundary at Kingoodie.)

4.2.3 Training nights

A series of training sessions were held. Individuals who were initially interested
were invited to a general talk about bats, the problems bats face and how this
project might help. They were also given an opportunity to practice using a bat
detector and a brief outline of how the field survey would be carried out and the
time commitment involved.

Those who wished to take part in the project attended a second evening training
session. This was more practical and focused on the methodology to be used,
some time was spent listening to bat sounds (on tape) and then an outdoor
session spent filling in recording forms and listening for bat passes and feeding
buzzes.

Participants were shown how to switch on their detector and test that it was
working properly, how to tune in at different frequencies (though for the purpose

11



of the survey the frequency was set at 50kHZ) and how to carry and direct the
detector.

Participants were also made aware of the non-bat sounds that they might
encounter E.g. clothes swishing, change jangling and signals from electronic
devices such as burglar alarms.

All training events/talks were free to attend.

~ -

.
Volunteers at a bat detector training session. Photo courtesy of The Courier, Dundee.

4.3 Methodology

Field Survey Summary

The field survey involved walking a roughly triangular route through a 1km
square. The bat detector set at 50 kHz. At ten spots along the route the
surveyor stopped for 2 minutes counting the number of bat passes and feeding
buzzes heard.

4.3.1 Maps

Once volunteers identified the squares they wanted to survey BCT provided OS
maps of each square. Maps were photocopied and enlarged to produce a 1Km
square which measures around 15cm square, this is a comfortable size to work
from and to fit onto an A4 sheet of paper.

4.3.2. Planning a route

On this they were instructed to draw triangle taking up most of the square. (See
example in Appendices) This triangle forms the basis for the survey route (in

12



reality the route will rarely match the triangle). Ten stops are made at roughly
equal distances along the route. .

4.3.3. Walking the route

The surveyor walks the route during the day to carry out a risk assessment and
make notes both describing the surrounding habitat and the stopping point. To
carry out the survey the route is walked again starting 20 minutes after sunset.
The route should take (depending on ground conditions) about an hour to walk

4.3.4. Start time

The earliest bats, the pipistrelles tend to emerge around sunset while
Daubentons, NBaotvrt l@engeareddoats tend td emerge around 40
minutes later. A start time of 20 minutes after sunset was selected as a
compromise aimed at getting all species during the estimated one hour the
survey would take.

4.3.5 Bat detector setting

During the walk and at stopping points the detector is set at 50kHz. This
frequency was chosen as all the bat species likely to be present in Dundee area
call from a high note (frequency) to a lower note passing through 50 kHz.
Therefore if a bat passes within the range of the bat detector the surveyor will
hear a bat sound.

One species, the Brown longeared bat calls so quietly that it is very difficult to
detect. This species will always be under-recorded in any field survey because
of its quiet calls.

4.3.6 Form filling
Surveyors were asked to record the following
e Their own name and address- so that surveyors can be contacted for
further information if necessary
e Sunset time
e Start and finish times for the survey
e Weather conditions; Cloud cover, temperature, wind conditions and rain
(i.e. dry ,drizzle, raining)

Examples of completed forms can be found in the Appendices.
4.3.7 Counting bats passes and feeding buzzes
The surveyors wait for 2 minutes at each stop counting bat passes and feeding
buzzes. The total count at each stopping point is noted on the recording form.
Where there are so many bat passes or feeding buzzes it is impossible to count

them all this is recorded as constant activity and marked on the recording sheet
as C.

13



The idea of counting bat passes and feeding buzzes is to be able to total these
and use this value as an indication of the how much the square used by bats.
One problem with spots where there is constant activity is assigning a numerical
value to C. In the Dundee Survey a value of 24 bat passes /feeding buzzes was
used. This is been based on the National Bat Monitoring Waterways survey
which assigns a value of 48 to spots where constant activity is recorded over 4
minutes.

Bat passes and feeding buzzes are two different sounds from the bat detector.
Surveyors were not asked to separate different bat species. This method was
chosen to make the survey as simple as possible for people with very little
previous knowledge of bats or experience of using bat detectors.

It was intended that this method would be used to indicate which areas are
important flight lines for bats and which areas are important feeding areas, or
where an area might provide both.

4.4 |dentification of Flight lines *

When bats first leave a roost after sunset they are hungry, they will not have fed
since just before dawn and adult females may have been suckling a baby bat (so
are extra hungry). Their priority is to reach a good feeding place as quickly as is
safely possible. To do this they tend to follow particular flight lines to reach
favourite feeding areas. These flight lines are usually landscape features such
as hedges or tree avenues. This behavior is sometimes called commuting.
While commuting the bats tend to fly fairly fast and relatively straight, they emit
echolocation calls which are heard as bat passes on a detector. Bat sounds
heard when bats are commuting sound like a variety of popping or clicking
sounds.

They may make some feeding buzzes if they encounter insects along their route
but there main purpose is to get somewhere else to feed. Someone standing
under or near a flight line and listening with a bat detector would expect to hear
lots of bat passes but few feeding buzzes. In addition if it was light enough to
see bats flying they would generally all be heading in the same direction. Seeing
and hearing these signs would indicate that the surveyor was beside or on a bat
Aflight | ineo.

Flight lines can be identified where lots of bat passes are heard (or seen),
where bats appear to be flying in a particular direction and where few
feeding buzzes are heard.

4.5 Identification of feeding /foraging areas

All UK bats feed on insects (and spiders) which they find mainly through
echolocation. In general sheltered areas with water and trees nearby tend to be
insect rich and therefore attractive to bats.

“ Flight lines are also referred to as commuting routes.
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When a bat senses a prey item it speeds up the rate of its calls. To someone

listening with a bat detector the usual popping and clicking sounds change to

sound | i ke someone fiblowing raspberrieso mor
buzz.

The bat species likely to be heard on detector in Dundee tend to feed by working
a fixed beat, appearing to fly in zig-zags or a looping figure of eight before
moving gradually on.

A surveyor near a foraging bat would hear a fairly regular pattern of bat passes
interspersed with feeding buzzes. If it was light enough to see bats they would
probably notice that the bat moves regularly backwards and forwards. rather
than moving steadily in one direction Where there are several bats foraging all
would be moving in different directions with no sense of them heading in the
same direction.

Foraging areas can be identified where both bat passes and feeding buzzes
are heard and if bats are visible appear to be flying a regular backwards
and forwards beat.

4.7 Car survey methodology

The car surveys are carried out by driving a 25 mile (40km) route at a fixed speed
(15 miles per hour). A bat detector is attached to the car window and bat calls
are recorded onto a minidisk recorder. A portable PDA (handheld computer) is
linked to a GPS (global positioning system) mapping system. As the car travels
along its route any bat passes are recorded onto the mini disc for analysis later.

The bat calls are analysed on computer to identify (as far as possible) what bat
species was encountered. It is then possible to link the bat call with a position
along the car survey route. Finally a map is produced showing the bat
encounters along the survey route.

Once the technicalities of linking up all the equipment and getting everything

switched on at the same time is mastered the survey is relatively simply. Other

essential equipment are a flashing amber lightandas i gn sayi magthisihsur veyo
alerts other road users and gives an explanation for the slow progress. .

Two car surveys were carried out in Dundee one on 24th of September and a
second on the 26th September. Two very similar routes were followed but
traveled in the opposite directions, i.e. the second survey started where the first
survey had ended and vice versa. The purpose of changing the direction of the
route was to give better coverage of the whole route. If for example bats were
emerging from a roost near the end of the route while the car was near the start
this would be missed during the first survey but would be picked up on the
second survey. (At least that was the plan) Unfortunately the temperature on the
second survey night was very cool (6 degrees at the start falling to three degrees
by the end of the survey) and no bats were encountered along the whole length
of the route.

15



September was chosen for the car surveys as sunset is reasonably early. The
month can yield a variety of different calls (bat passes, feeding buzzes and calls
from males trying to attract females). September is also (in more clement
weather) a time when bats are feeding as much as possible in order to build up
fat for winter hibernation. The disadvantage (as with these surveys) is that it is
late in the season leaving little opportunity to repeat surveys if conditions are
poor.

4.8 Colony Counts

Press releases and media articles encouraged householders with bats to join the
project. The aim was to get people who had bats to take part in the NBMP
(National Bat Monitoring programme) Colony counts, a UK wide survey.

This survey involves counting bats as they leave the roost after sunset. As it

i nv o loiteerg wifhintentd at sunset outsi dtedondbat r oost s
outside ones own home or that of a friend.

The survey is very simple and requires no special equipment. Two counts are
carried out, one in the first half of June and the next in the second half.

However no-one with bats signed up to be part of the project, so it was not
possible to include any colony counts as part of the surveys.

Results may have been disheartening. Colony counters in the rest of the UK
recorded bats abandoning roosts (i.e. moving away and leaving baby bats
behind) between the first and second count, this was due to poor weather and
lack of insect food.

4.9 Waterways Survey

NBMP al so includes a waterways survey, speci
previous years the Dighty Water has been surveyed. Unfortunately there was no

survey in 2007.

5 RESULTS

Field survey

The following maps, tables and charts are based on using the number of bat
passes as a measure of bat activity in each 1km square surveyed. Surveyors
were asked to count feeding buzzes as it was intended that these would be used
to identify foraging areas, however it was not clear to volunteers that the survey
maps should be returned. As a result few maps were returned and it has not
been possible to identify particular feeding hot spots. In addition volunteers
found it easier to identify bat passes and of the two counts this appears the most
reliable.

Where surveyors carried out a repeat survey of a square the higher score
obtained (for number of passes) has been used. In most cases the results of first
and second surveys were similar. However in two squares there was a marked
difference illustrating how much effect the weather can have on survey results.
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Squares that were surveyed only once particularly if the survey coincided with
poor weather are put at a disadvantage by this method as they lack a second
chance to show their true worth as bat habitat.

This was taken into consideration during the analysis of the results and is partly
why a weighted system was used to assign high, medium or low bat activity
categories. (see later discussion)

Figure 3
Map showing 1 km squares actually surveyed over 2007
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Figure 6

Bar Chart to show No. of bat passes by (grid referenced) 1K square
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TABLE 1
DCBP fiLeague Kmastuaresy lmaf activity

highest number of ]
Grid Ref for 1km | bat passes from Bat Activity Totals in each bat
square survey(s) Category activity category
1 NO 40 33 70 HIGH
2 NO 48 31 70 HIGH
3 NO 33 30 69 HIGH
4 NO 33 29 54 HIGH
5 NO 33 32 41 HIGH TOTAL =6 squares
6 NO 47 31 34 MEDIUM
7 NO 45 33 25 MEDIUM
8 NO 39 30 24 MEDIUM
9 NO 43 32 24 MEDIUM
10 NO 43 33 24 MEDIUM
11 NO 47 33 19 MEDIUM
12 NO 36 29 18 MEDIUM
13 NO 44 32 15 MEDIUM
14 NO 37 33 10 MEDIUM
15 NO 42 31 10 MEDIUM TOTAL = 10 squares
16 NO 34 31 9 LOW
17 NO 36 34 9 LOW
18 NO 46 33 9 LOW
19 NO 35 33 8 LOW
20 NO 40 31 8 LOW
21 NO 39 31 7 LOW
22 NO 39 32 4 LOW
23 NO 37 31 3 LOW
24 NO 38 29 3 LOW
25 NO 40 30 3 LOW
26 NO 40 32 3 LOW
27 NO 34 32 2 LOW
28 NO 36 32 2 LOW
29 NO 38 31 2 LOW
30 NO 37 32 1 LOW
31 NO 39 33 1 LOW
32 NO 33 31 0 LOW
33 NO 38 30 0 LOW
34 NO 47 30 0 LOW Total = 19 squares

Where a square was surveyed twice the survey result with the highest number of
bat passes was used.



5.2 Car Survey results

The car survey results for Dundee are shown below in Table 2
Cloud cover = 1/3

Wind = Light

Rain = Dry

Temperature = 13 degrees centigrade

Table 2 Dundee bat records from car survey 24th September 2007

Grid Reference Peak Species Abundance
Freq of
bat call
NO3443631081 46.2 45 kHz pipistrelle 1
NO3442131103 54.5 55 kHz (Soprano) 1
pipistrelle
NO3437331225 43.5 45 kHz pipistrelle 1
NO3436531251 53.4 55 kHz (Soprano) 1
pipistrelle
NO3436231275 44.4 45 kHz pipistrelle 1
NO3435131331 52.71 45 kHz pipistrelle 1
45.7
NO3435131331 52.71 55 kHz (Soprano) 1
45.7 pipistrelle
NO3427332049 55.2 55 kHz (Soprano) 1
pipistrelle
NO3419532962 55.2 55 kHz (Soprano) 1
pipistrelle
N0O3824534201 48.4 Unidentified pipistrelle 1
N0O3824734203 48.9 Unidentified pipistrelle 1
NO3901834195 59.3 55 kHz (Soprano) 1
pipistrelle
NO4110433241 55.9 55 kHz (Soprano) 1
pipistrelle
NO4154633113 52.3 55 kHz (Soprano) 1
pipistrelle

The results of the second survey on 26" September are not shown as there were no bat
encounters during the survey

21



Table 3 Comparison of Dundee and Central Scotland Car Survey results for September 2007

N.B. The total number of bat passes is similar

Location 55kHz Myotis spp.
& date of | All 45kHz (Soprano) Unidentified ( Nat t e Unidentified
survey bats | pipistrelle pipistrelle pipistrelle Daubent bat Long-eared bat
Central
Scotland
17/09/07
19 6 13 0 0 0 0
Dundee
24/09/07 14 4 8 2 0 0 0




Figure 7 Map to Show Route of Car Survey 24th September 2007 and bat encounters
Temperatures 13 degrees falling to 1@grees centigrade

Cloud =1/3

Wind = Light

Rain = Dry

Length of survey = 40m (25 miles)
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Route surveyed on 24/09/07 (Black line). Green = 45kHz pipistrelle, Red = 55kHz (Soprano) pipistrelle and Rleatiiea pipistrelle



Figure 8 Map To Show Route of Car Survey 26th September 2007

Car Survey 26 September 200Dundee

Temperature = fegrees falling to 3 degrees centigrade
Length of survey = 4m (25 miles)

Direction of travel indicated by ams
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Route surveyed on 26/09/07 (Black line). No bats were recorded
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Figure 9 Composite map showing areas of field survey with car survey overlaid

© Crown copyright, all rights reseed. Licence No. AL 100015063

e 33 x 1km squares where surveyed on foot.
e The car survey traveled through 38 x 1km squares
e Only 9 of the 1km squares within the city had no form of bat survey



