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Summary

The main objective of this survey was to provide further evidence of the extent to which bats rely on bridges as
roost sites.

The survey was conducted between late April and mid-November 1998 in north Leitrim and selected regions of
Sligo. The survey period was subdivided into three periods termed First Survey, Second Survey and Third Survey
so that bridge usage could be investigated on a seasonal basis. All bridges were surveyed once in the First Survey
period. Only bridges considered suitable for bats were subsequently revisited.

A standard survey form devised by Billington & Norman (1997) was completed for each bridge and each bridge
graded according to its potential as a bat roost (0 = no potential, 1 = crevices possibly of use to bats, 2 = ideal
crevices but no bats and 3 = evidence of bats).

A total of 174 bridges was surveyed. 66 of these bridges (37.9%) had bats present. However, if only Grade 2 and 3
bridges are considered 66 out of 98 bridges (67.3%) were positive for bats.

Five species of bats were recorded roosting in bridges - Daubenton's, Natterer's, Whiskered, Long-eared and
Pipistrelle. A total of 252 bats was recorded - 180 Daubenton's (71.4%), 66 Natterer's (26.2%), 3 Whiskered
(1.2%), 1 Long-eared (0.4%), 1 Pipistrelle (0.4%) and 1 unidentified.

With only two exceptions, bats were found only in masonry arch bridges. The vast majority of roost sites were
located under the bridge arch. A small number of nursery roosts were identified.

There was a significant positive association between the presence of Daubenton's bats in a bridge and the
presence of slow-flowing water/pools in the vicinity (p<0.05). Similarly there was a significant association between
the presence of Natterer's bats and the presence of scrub (p<0.01).

Otter records were collected at 57 out of 174 bridges (32.8%). Remains of the freshwater crayfish
Austropotamobius pallipes were recorded in otter spraints at 18 bridges. Dipper nests were recorded at 31 bridges
(17.8%).

Schwegler bat boxes were attached to 10 bridges in the study area which had either been pressure grouted or
were considered unsuitable for bats. Colonisation of boxes will be monitored on an ongoing basis.

Recommendations are made regarding bridge maintenance procedures and the conservation of bat roosts in
bridges.



Main Recommendations

Ireland is a signatory to the European Convention on the Conservation of bats. It is obliged to conserve the
habitats of all bats under the provisions of the EU Habitats Directive.

1.This survey has clearly established the importance of bridges as roost sites for bats. The most importa nt
type of bridge is one of masonry arch construction.

RECOMMENDATION: Local authorities should survey all masonry arch bridges in their area to determine if bats
are present. The bridges should be surveyed both by day with a torch and in the evening with a bat detector by
appropriately qualified personnel.

2. This survey showed that bridge utilization by ba  ts is erratic. However almost 70% of untreated masonr vy
bridges had roosting bats at some stage during the s urvey. Furthermore, the results of this survey are
probably representative of the country as a whole.

RECOMMENDATION: Bridges should be surveyed prior to any maintenance work being carried out, even if a
previous survey showed no bats to be present.

3. Bridges may be located within National Heritage Areas (NHA's) or Special Areas of Conservation
(SAC's).

RECOMMENDATION: Bridges should be included in management plans for protected areas by Duchas.
4. Duchas or other bat conservationists may have sur  veyed bridges in an area.

RECOMMENDATION: Local authorities should annually forward to Dichas a list of bridges targeted for
strengthening and maintenance works.

5. Nursery roosts may hold a high proportion of the breeding stock from a considerable area. Many
nursery roosts are traditional, being used by gener ations of bats. Loss of such a roost could have ser ious
consequences for the survival of a population.

RECOMMENDATION: Particular efforts should be made to retain crevices being used by nursery colonies. No
maintenance or repair works should be carried out on nursery roosts during the breeding season, June and July.

6.Many models of artificial roost units are commercial ly available.

RECOMMENDATION: Local authorities should be requested to install artificial roost units on masonry bridges that
have been pressure grouted in the past. They should be encouraged to place artificial roost units on all new
concrete bridges to assist in the future conservation of bats.

7. This survey has shown that the habitat adjacent to bridges may be important for some bat species,
particularly Daubenton's bat. Trees along river cou rses form effective shelter belts which create areas of
high local insect abundance which will be exploited by foraging bats. Lines of trees create wildlife

corridors along which bats may navigate and commute b etween roost and foraging sites.

RECOMMENDATION: Broadleaved trees should be maintained and/or planted in the vicinity of bridges where
possible.

8. Local Authorities may be unaware of their legal o bligations to conserve bats.

RECOMMENDATION: An information leaflet should be prepared for distribution to local authorities and others to
inform them of the legal protection afforded bats and to outline guidelines and recommendations in relation to
bridge strengthening techniques.

9. There is a general lack of expertise on bat cons  ervation measures.

RECOMMENDATION: Training seminars should be held to inform bridge engineers on bat conservation
methodology. Training seminars for wildlife personnel are needed to establish a uniform system of surveying and
recording throughout the country. An information pack of photographic slides should be prepared as an
educational tool.






Chapter 1

The objective of this survey was to determine the extent to which bats rely on bridges as roost sites. The results
would assist in making recommendations to The Heritage Council for the conservation of bats in bridges. These
recommendations could be circulated to appropriate public bodies and local authorities.

Arising from the project The Heritage Council will have a comprehensive photographic record and other details of
natural history of many of the riverine bridges in Counties Leitrim and Sligo.



Chapter 2

Bats belong to the Order Chiroptera (meaning 'hand-wing'). Eight species occur in Ireland (a ninth species is
recorded from Northern Ireland) and all are insectivorous, belonging to the suborder Microchiroptera. Seven
species belong to the Family Vespertilionidae while one, the Lesser Horseshoe, belongs to the Family
Rhinolophidae.

All bats in the Republic of Ireland are protected under the Wildlife Act (1976). Of the eight species in the Republic
two are listed as threatened - the Whiskered bat Myotis mystacinus and Natterer's bat Myotis nattereri - in the Irish
Red Data Book (Whilde, 1993). These two species are considered to be either endangered, vulnerable or rare but
there has been insufficient recording to say which of the three categories is appropriate. The other six species
Lesser Horseshoe Rhinolophus hipposideros, Daubenton's Myotis daubentoni, Leisler's Nyctalus leisleri, Long-
eared Plecotus auritus and the two species of Pipistrelle Pipistrellus pipistrellus/ Pipistrellus pygmaeus are all
categorised as internationally important. These are taxa which are common and/or widespread in Ireland but are
considered to be rare or threatened in the European Community (Whilde, 1993).

2.1 BAT LIFESTYLES

In temperate regions bat activity is governed by seasonal weather conditions. In Ireland bats are nocturnal and
strictly insectivorous. When foraging conditions are unfavourable bats survive by lowering their metabolic rate and
by entering a state termed torpor. In torpor the body temperature is lowered to within a few degrees of the ambient
and heart rate can drop as low as a couple of beats per minute. Bats enter an extended period of torpor termed
hibernation during winter months. They survive this period by processing fat reserves which they accumulated the
previous autumn. Bats typically hibernate underground in caves, tunnels, mines or in buildings and hollow trees.

Mating occurs from autumn through to spring. Sperm is stored within the female's reproductive tract throughout the
winter. In spring bats come out of hibernation and begin to feed regularly again. At this time females ovulate and
fertilisation takes place. In spring/early summer female bats gather together into nursery colonies to ensure high
temperature conditions for the developing foetus. Most mature male bats roost separately from the nursery colony.
Young bats are usually born between mid-June and mid-July and are capable of independent flight within 4-5
weeks. Once the young are able to fly the nursery colony begins to disperse, with the adults being the first to
leave. In late summer/autumn male bats set up mating territories and attract females by means of loud mating
calls. The onset of winter forces bats back into hibernation.

Over the past fifty years bats have declined in numbers due to habitat degradation (largely due to agricultural
intensification), the widespread use of pesticides, persecution and destruction of their roosting sites. Despite the
fact that over a quarter of the indigenous mammals in Ireland are bats, little is known of their detailed distribution
and numbers. Furthermore, little is known of the habitat requirements of most species.

Following disasters such as roost destruction population recovery is slow as females produce a maximum of one
per year. As female bats are colonial, nursery colonies may hold a high proportion of the breeding stock from a
considerable area. Thus catastrophes to breeding colonies can remove bats from large areas instantly. Many roost
sites are traditional and as such are used by generations of bats.

2.2 BRIDGE USAGE BY BATS

Bats roost in a wide range of crevices and fissures that occur in bridge structures, both under bridge arches and in
bridge walls (Plates 2, 3 & 4). They can be found in bridges at any time of the year. Nursery roosts may be located
in bridges where relatively large, deep crevices exist to allow a number of females to congregate. Such deep
crevices may also offer hibernation sites if they are sufficiently isolated from external temperature fluctuations. In
autumn male bats may use bridges as mating stations (Russ, 1995). Stone bridges are more likely to provide
suitable crevices than concrete or steel structures but Billington & Norman (1997) found that 25% of concrete
bridges had suitable crevices and 5% had bat roosts.

Five species of bat have been recorded roosting under bridges in Ireland. Only two large scale surveys of bridges
have been undertaken here but seasonal usage has never been assessed on a systematic basis. The first was
part of a general survey of bat roosts which was conducted throughout the country between 1985 and 1988 by The
National Parks and Wildlife Service (O'Sullivan, 1994). The second (Smiddy, 1991) was carried out in Counties
Cork and Waterford. Five species were recorded - Daubenton's, Long-eared, Natterer's, Whiskered and Pipistrelle.
Smiddy concluded that because 25% of bridges he surveyed held bats and a further 26% were suitable as bat
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roosts that bridges were therefore very important roost sites, especially for Daubenton's. A comprehensive study of
bridge usage by bats in Cumbria, England (Billington & Norman, 1997) revealed 12.5% of bridges confirmed as bat
roosts and a further 41% had suitable crevices. The same five species were recorded as in Smiddy's study with yet
again Daubenton's bat being the most frequent. The results of these studies will be considered in more detail later.

2.3 THREATS TO BATS IN BRIDGES

Most bridges in Ireland belong to and are maintained by local authorities. Many masonry bridges date from the
19th century and were designed with pedestrian and equestrian traffic in mind. These bridges require
strengthening procedures to enable them to deal with the weight of modern traffic. Bats roosting in bridges are
threatened by unsympathetic bridge repair, maintenance, strengthening and demolition. In most cases it should be
possible to prevent damage to the roost, or to reduce it to negligible levels, if the appropriate steps are taken at an
early stage in the planning of works. Bat roosts in bridges are being destroyed by pointing and infilling of arches
but especially by pressure grouting where liquid cement is pumped under pressure into the bridge until all the
crevices are filled. A small crevice may open up into a series of cavities between the roof of the bridge and the
base of the road. It is these cavities that pressure grouting aims to eliminate. Bats inside the bridge are entombed
or at best, if they manage to escape in time, excluded from their roost site. Obviously if such work is undertaken
while young are present or when bats are hibernating these animals cannot escape. As well as being detrimental
to the bats this process also defaces the complex stonework of the bridge itself. O'Keeffe & Simington (1991) in
their book Irish stone bridges: history and heritage draw attention to the architectural, cultural and historical
heritage of our stone bridges and believe that bridges are not being given the attention they deserve as
components of our cultural heritage. They also draw attention to problems still to be solved in bridge rehabilitation,
such as strengthening arches without obscuring the joints and stone facings on the arch soffits. Smiddy (1991)
considered that the greatest threat to bats in bridges was the danger of encasement during bridge repairs.

McAney (1992) prepared a short report on the importance of bridges to bats. This did not involve any survey work.
She reported that a small number of local authorities were taking measures to ensure that their bridges remained
important sites for bats but that this practice needed to be countrywide.

Greater cooperation is needed between local authorities, engineers and wildlife officials to enable important bat
roosts in bridges to be conserved during bridge maintenance works.

2.4 LEGAL PROTECTION OF BATS

Bats are protected by the Council Directive of 21 May 1992 on the Conservation of Natural Habitats and of Wild
Fauna and Flora [Habitats Directive], by the Wildlife Act (1976) and Wildlife Amendment Bill (1999).

All bat species are listed in Annex IV of the Habitats Directive. Article 12 (1) of the Directive states :-

Member states shall take the requisite measures to establish a system of strict protection for the animal species
listed in Annex IV (@) in their natural range, prohibiting:

all forms of deliberate capture or killing of specimens of these species in the wild;

deliberate disturbance of these species, particularly during the period of breeding, rearing, hibernation and
migration;

deliberate destruction or taking of eggs from the wild;
deterioration or destruction of breeding sites or resting places.

Article 12 (4) states:-Member states shall establish a system to monitor the incidental capture and killing of the
animal species listed in Annex IV (a). In light of the information gathered, Member States shall take further
research or conservation measures as required to ensure that incidental capture and killing does not have a
significant negative impact on the species concerned.

Bats are protected by Section 23 of the Wildlife Act (1976). The Act is currently being amended as it is proposed to
strengthen the protection given to species such as bats. The Explanatory Memorandum of the Wildlife
(Amendment) Bill 1999 states that:-

"This amendment considerably enhances the level of protection contained in the principal Act in that the exemption
which provides that it is not an offence to destroy a breeding place of a protected wild animal in the course of
construction or other work is qualified by the introduction of the term 'unintentional’. The amendment also provides



protection for the resting places of such animals and thereby seeks to ensure, in particular, that bat roosts and
other similar resting places are not unlawfully disturbed".

Ireland is also a signatory of the European Convention on the Conservation of Bats.



Chapter 3

3.1 SURVEY AREA

The survey was conducted between late April and mid-November 1998 in north Leitrim and selected regions of
Sligo. The study area is shown in Figure 1 and the distribution of bridges surveyed in Figure 2 in the Appendix.
Details of each bridge including name, grid reference, river and county are given in Table A in the Appendix. The
total area surveyed covers approximately 160 km2.

In County Leitrim the survey was conducted between Lough Melvin in the north and Lough Allen in the centre of
the county. All bridges on the following river systems and their tributaries were surveyed - Glenaniff, Ballagh, Duff,
Lattone, Owenbeg, Owenmore, Scardan, Bradoge, Shanvaus, Bonet, Diffreen, County, Skeanada, Straduffy,
Glenfarne, Cornavannoge, Owennayle, Drowse, Diffagher, Owengar and Yellow River. A total of 115 bridges were
surveyed in Leitrim. In County Sligo bridges on the following rivers were surveyed - Ballaghnatrillick, Owenboy,
Unshin, Douglas, Carney, Grange, Drumcliffe, Owenmore, Clooneen and Ballysadare. A total of 58 bridges were
surveyed in Co. Sligo.

3.2 MATERIALS AND METHODS

The survey period (late April-mid November) was subdivided into three periods as follows:
First Survey - late April to early August

Second Survey - early August to late September

Third Survey - late September to mid November

All bridges were surveyed once between late April and early August. Those bridges which had bats or were
considered as potential bat roosts were subsequently revisited between early August and late September and
again between late September and mid November.

Bridges were located by reference to the relevant Ordnance Survey 1:50,000 maps - Discovery Maps 16 and 25
published by the Ordnance Survey of Ireland and Sheet 26 published by the Ordnance Survey of Northern Ireland.
Only road bridges were considered in this survey with arch height of over 1m. Prior to commencement of the field
work county engineers from both Leitrim and Sligo County Councils were informed that the survey was taking
place.

The entire bridge structure was inspected using a strong, narrow-beamed, rechargeable torch (MAGLITE-
rechargeable system) to investigate any crevices and joints for roosting bats and to assess their suitability as bat
roosts. A strong step ladder was used to survey high crevices. Chest waders and an automatically-inflating
lifejacket were worn while surveying.

All bridge walls and arches were inspected systematically. Once a bat was located it was usually possible to
identify it without having to remove it from the crevice thus minimising disturbance. Occasionally individuals were
handled in order to sex them. When removing bats from crevices a pair of light-weight gloves were worn as bats
will bite when trapped in a confined space. The most critical feature in the identification of bats in bridges is the
size and shape of the tragus - the inner flap of the ear. Bats usually roost in crevices with their heads facing to the
outside so that their facial features are readily seen. Active bats were more readily identified than torpid ones as
often the ears and tragus can be folded during torpor. | found that by producing a high-pitched squeaking sound
with the lips that this encouraged the bat to prick up its ears. The dimensions of each crevice containing a bat was
measured to include depth and width of the opening.

A standard survey form devised by Billington & Norman (1997) was completed for each bridge (see Appendix).
The form recorded the following details: Bridge name (if any), county, grid reference, altitude, road number (If any),
watercourse, date of survey, width and speed of watercourse, construction material, height of arch (taken as the
maximum height from water level of the highest arch of the bridge), span of bridge, road width and number of
arches. Each bridge had its potential as a bat roost assessed according to the presence or absence of crevices
and subsequently graded on a scale from 0-3. 0 = no potential, 1 = crevices possibly of use to bats, 2 = ideal
crevices but no bats and 3 = evidence of bats. Billington & Norman (1997) consider that any crevice greater that
100mm deep and sheltered from the elements should be regarded as a potential bat roost.



Evidence of bat presence was considered under the following headings - droppings, staining, bats visible and bats
audible.

Droppings - bat droppings in crevices, stuck to walls below suitable crevices and on the ground below suitable
crevices.

Staining - When crevices are being used frequently by bats the stonework surrounding the entrance can become
stained with oil from the bats' fur. The most common type of staining seen in the present study was urine and
faeces stains around the entrance to an occupied crevice. These were most obvious when larger numbers of bats
were roosting in a crevice. It was especially apparent at nursery roosts.

Bats visible - The species and the number of bats in each crevice were recorded.

Bats audible - Occasionally when a crevice was being examined by torch this would initiate vocalisations from a
bat therein. But on all occasions in the present study the bat in question was also visible. Nursery colonies and
larger groups of bats tended to be most vocal especially in mid-summer when vocalisations could frequently be
heard even before the survey commenced.

The form also had a space to record the state of general repair of a bridge, position of suitable crevices and any
areas in need of maintenance or strengthening procedures.

3.2.1 HABITAT

The presence or absence of 12 habitat types - broadleaved trees/woodland, conifer trees/woodland, scrub,
improved grassland, unimproved grassland, fast-flowing water, arable land, hedges, walls, buildings, bog/wet
ground and slow-flowing water/pools - were recorded for 50m upstream and downstream of the bridge and for 50m
along the road on each side of the bridge out to a distance of 10m from the linear feature. Up to two habitats were
selected as being dominant. Habitat was recorded in order to investigate if adjacent habitat had a bearing on
bridge selection by bats.

3.2.2 PHOTOGRAPHS

A range of photographs of each bridge was taken to include both upriver and downriver elevations, any crevices in
use (wherever possible) and damaged areas. These photographs are mounted in a separate volume.

3.2.3 EMERGENCE SURVEYS

A number of bridges were surveyed at dusk with a bat detector in an effort to estimate the number of bats roosting
in a bridge. A Skye SBR 2111 and a Tranquillity 1l bat detector were used. Position was taken up usually in the
water beside the bridge prior to sunset. All bats leaving the bridge and foraging in the vicinity of the bridge were
recorded. This method was most often used to confirm that bats were present in bridges that appeared very
suitable during the torch survey but in which no bats could be seen.

3.2.4 NON-BAT SPECIES

Other species associated with bridges were recorded. These included bird species which nest on ledges and in
cavities of bridges such the dipper Cinclus cinclus, grey wagtail Motacilla cinerea, pied wagtail Motacilla alba, wren
Troglodytes troglodydes and tits (family Paridae).

Signs of other mammals were also recorded. Both otters and mink leave droppings as territorial scent marks in
prominent places on bridge structures. Their tracks were also noted in mud and sand on river banks. Many
invertebrates were seen in crevices of bridges but were not recorded on a systematic basis except for a few
rarities.
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Chapter 4

The survey period was subdivided into three separate periods in order to investigate seasonal usage of bridges by
bats. These three periods were termed First Survey, Second Survey and Third Survey.

4.1 FIRST SURVEY

The First Survey commenced on 30th April 1998 and ran until 31st July 1998. The results are summarised in Table
1.

165
39
36
60
P 30
34 (30 by torch, 4 by bat detector)

79
Daubenton's 75
Pipistrelle
Natterer's 3

One hundred and fifty one bridges in the study area were surveyed once in this three month period. An additional
14 bridges were surveyed for the first time on 7th and 11th of August 1998 and are included in the period of the
First Survey, giving a total of 165 bridges surveyed in this period.

4.1.1 EMERGENCE SURVEYS

During the period of the First Survey nine bridges were checked with a bat detector for emerging bats at dusk. Of
these, five were known to contain bats as they were seen during the torch survey. However, four bridges were
positively identified as holding bat roosts by means of emergence watches even though these bats were not visible
during the torch survey.

4.1.2 BAT SPECIES RECORDED

When the results of the torch survey and the emergence watches are combined, 34 out of 165 bridges were
identified as holding bat roosts during the First Survey period (20.6%). Of the 30 bridges recorded as bat roosts
during torch surveys 23 bridges held Daubenton's bats. Of these, 13 bridges held just a single bat, three bridges
held two bats, three bridges held three bats and individual bridges held 7, 8, 12 and 20 bats. Natterer's bats were
identified in two bridges, two animals in one and a single in the second. There was one record of a single
Pipistrelle. In total 79 bats were recorded - 75 Daubenton's, 3 Natterer's and 1 Pipistrelle. Most bridges were
occupied by just one species but two bridges held two species. There were seven bridges where the bat species
was not identified. At five of these only the presence of droppings had been recorded. At the remaining two it was
not possible to get a clear view of the bat.

The four bridges which were established as positive bat roosts by means of emergence surveys with a bat detector
revealed bridges holding one, two, three and eight Daubenton's.
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4.2 SECOND SURVEY

This commenced on 5th August 1998 and ran until 24th September 1998. A total of 101 bridges were surveyed
during the Second Survey (87 from the First Survey + 5 Grade 1 bridges + 9 additional small bridges).

It had been intended to complete this survey by mid-September but high rainfall with resulting high water levels
delayed surveying. All bridges which were graded either 2 or 3 during the First Survey were resurveyed.

Of the 165 bridges surveyed in the First Survey 90 were recorded as either Grade 2 or Grade 3. Of these 90 three
were not resurveyed (two private bridges and one where water levels were too high). Therefore 87 bridges were
resurveyed. Five Grade 1 bridges were also resurveyed to test the accuracy of the grading system but no bats
were found. An additional nine small single arched masonry bridges were surveyed for the first time in this period
while waiting for water levels to drop at larger bridges. Two were on tributaries of the Yellow River in mid-Leitrim
and seven adjacent to Lough Melvin in north Leitrim.

4.2.1 EMERGENCE SURVEYS

During the Second Survey, emergence counts at dusk were conducted at nine bridges. Four of these were known
to contain roosting bats. All of the remaining five bridges were found to contain roosting bats by means of bat
detector surveys.

4.2.2 BAT SPECIES RECORDED

When the results of torch surveys and emergence watches are combined 40 out of 101 bridges were identified as
positive bat roosts (39.6%). If the five Grade 1 bridges are omitted from the calculation 40 out of 96 bridges held
bats (41.7%). Bats were seen in 35 bridges during torch surveys. 23 bridges held Daubenton's - 14 bridges held a
single bat, two bridges had three bats, one bridge had four bats, two bridges had five bats and six, seven, ten and
twenty bats were recorded in single bridges. Natterer's bats were identified in 15 bridges - one bat in nine bridges,
two bats in five bridges and three bats in one bridge. A single Whiskered bat was also recorded on 24th
September, the first record of a Whiskered bat in the present study.

There were no bridges where bats could not be identified to species. 31 bridges held just a single species and four
held two species. A total of 100 bats were identified - 77 Daubenton's, 22 Natterer's and one Whiskered.

Five bridges were positively identified as bat roosts solely by means of emergenge surveys at dusk - three bridges
held Daubenton's (I bat, 2 bats and 3 bats) and two bridges each held a single Natterer's bat.

4.3 THIRD SURVEY

This commenced on 28th September 1998 and ran until 11th November 1998. Of the 90 bridges recorded as
either Grade 2 or Grade 3 during the First Survey 83 were resurveyed during this period with a torch. Five were
surveyed solely by means of a bat detector as water levels remained constantly too high for wading. The remaining
two were private bridges which were also omitted from the Second Survey. The five Grade 1 bridges were
surveyed again in this period and again no bats were found. A total of 88 bridges was surveyed by torch.

4.3.1 EMERGENCE SURVEYS

Five bridges were surveyed with a bat detector only as water levels remained too high for wading. No bats were
recorded in these bridges. In addition eight bridges which had also been surveyed with a torch were surveyed at
dusk with a detector. It was known from torch surveys that four of these eight bridges contained roosting bats.
These four also had bats emerging at dusk. Of the remaining four, one had an emerging bat.

4.3.2 BAT SPECIES RECORDED

When the results of torch surveys and emergence surveys are combined 38 out of 88 bridges were identified as
positive bat roosts (43.2%). Bats were detected in 37 of these by torch. One bridge contained droppings only and
therefore the species was not identified.

Of the 37 bridges recorded as bat roosts during torch surveys 17 held Daubenton's - 12 held a single bat, three
bridges held two Daubenton's, one bridge held three and one bridge held eight. Natterer's bats were recorded in
22 bridges - 13 held a single bat, four bridges held two, two bridges held three, one bridge held four and two
bridges held five. In addition two bridges held a single Whiskered bat and one bridge held a single Long-eared. 31
bridges held a single species while five bridges held two species. A total of 73 bats were counted during torch
surveys in this survey period - 41 Natterer's, 29 Daubenton's, 2 Whiskered and 1 Long-eared.
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4.4 RESULTS OF THE THREE SURVEYS COMBINED

When the results of the three surveys and the emergence watches are combined and each bridge scored as
having bats present in any period 66 out of 174 = 38% of bridges had bats present. Plates 5-10 show a selection of
bridges with bat roosts. Three of these 66 bridges had bats found only during emergence watches. With the
exception of the bridge where bat droppings only were recorded bats were seen roosting in all 62 bridges.
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Plate 5 - Coolbock Bridge on the Unshin River, Co. Sligo

—_——

Plate 6 - Big Bridge on the Owenmore River, Co. Slig o

Plate 7 - Ballynakill Bridge on the Douglas River,  Co. Sligo
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Plate 9 - Liscally Bridge on the Duff River, Co. Le itrim

If only the 98 Grade 2 and Grade 3 bridges are considered then 66 were positive for bats (67.3%). The distribution
of these positive bridges is given in Table H in the Appendix. Overall results from the three survey periods are
given in Table B in the Appendix.

One hundred and sixty five bridges were surveyed in the First Survey, 101 in the Second Survey and 88 in the
Third Survey giving a total of 354 visits to bridges during the entire survey period. This does not include visits to
bridges to monitor evening emergence. 4.4.1 LEITRIM VERSUS SLIGO One hundred and sixteen bridges were
surveyed in Co. Leitrim. Of these 45 held bats = 38.8%. A total of 58 bridges were surveyed in Co. Sligo and of
these 21 held bats = 36.2%. Of the 116 bridges in Co. Leitrim 68 were Grade 2 or Grade 3 = 58.6%. Of the 58
bridges in Co. Sligo 30 were Grade 2 or Grade 3 = 51.7%.

4.4.2 NUMBERS AND SPECIES OF BATS RECORDED DURING T ORCH SURVEYS AND EMERGENCE
SURVEYS

During the period of the First Survey 165 bridges were surveyed and 79 bats recorded - 74 were Daubenton's, 3
Natterer's, one Pipistrelle and one unidentified. During the Second Survey 101 bridges were surveyed and 100
bats were recorded - 77 Daubenton's, 22 Natterer's and one Whiskered. During the Third Survey 88 bridges were
surveyed and 73 bats recorded - 41 Natterer's, 29 Daubenton's, 2 Whiskered and 1 Long-eared. The total number
of bats recorded was 252 - 180 Daubenton's (71.4%), 66 Natterer's (26.2%), 3 Whiskered (1.2%), 1 Pipistrelle
(0.4%), 1 Long-eared (0.4%) and 1 unidentified (0.4%). Full details of numbers and species of bats recorded are
given in Table C in the Appendix. There was a very marked rise in the number of Natterer's bats roosting in
bridges between the First Survey and Second Survey. This rise in the number of Natterer's bats was even more
pronounced between the Second and Third Survey and was accompanied by a corresponding drop in the number
of Daubenton's.

These figures do not include bats counted during emergence watches. Full details of numbers and species of bats
recorded during emergence watches at dusk for each of the three survey periods are given in Table D in the
Appendix.
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4.4.3 BATS PER MONTH
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By far the highest number of bats were recorded in bridges in September even when the fact that the largest
number of bridges were surveyed in this month is taken into consideration. There was a marked drop in the
numbers of bats in June. This may be related to mothers giving birth at this time. Perhaps they desert bridges, for
more suitable nursery roosts or inhabit deeper crevices in bridges and so go undetected. Low numbers were also
recorded in November which is readily explained by the fact that many bats would have been in hibernation at this
time. By far the most common species recorded between May, June and July was Daubenton's with only three
Natterer's bats being recorded in this period. By August and September relatively more Natterer's were being
recorded and in October they outnumbered Daubenton's by about 4:1.

4.4.4 BRIDGE CONSTRUCTION

Of the total 174 bridges surveyed 119 were of masonry arch construction (68.4%), 24 concrete slab/cast (13.8%),
21 concrete span/masonry abutment (12.1%), 6 half concrete slab/half masonry (3.4%) - [Masonry bridge widened
by addition of concrete section], 2 masonry slab (1.1%), 1 brick span/masonry abutment (0.6%) and 1 concrete
tunnel (0.6%).

With only two exceptions, bats were found in masonry arch bridges. In the first exception a single bat was found in
a concrete span/masonry abutment type bridge. The bat was located in the joint between the abutment and the
span. The second exception was a single bat found in the masonry section of half concrete slab/half masonry type
bridge. No bats were found in concrete bridges.

4.4.5 PRESSURE GROUTING

Twenty of the masonry bridges surveyed had received pressure grouting treatment - 15 in County Leitrim and 5 in
County sligo.

4.4.6 LOCATION OF ROOST

The vast majority of roosting sites were located in the bridge span ie under an arch. Two roosts were located in
crevices in the wing wall of a bridge (one Daubenton's and one Natterer's), one roost in a spandrel wall
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(Daubenton's), two roosts in crevices between the facing stones (one Natterer's and two Daubenton's) and one
roost in the joint where the abutment wall meets the span (unidentified).

4.4.7 CREVICE DIMENSIONS

A total of 124 crevices containing bats was identified in the 66 positive bridges. The maximum number recorded in
a single bridge was nine but these crevices were not all occupied simultaneously but at different stages over the
season. The majority of bats were found in crevices at or close to the apex of an arch, anywhere from behind or
between the facing stones to the centre, wherever there was a suitable crevice.

The dimensions of each crevice were measured accurately with a tape measure. Full details of all crevice
dimensions are given in Table E in the Appendix. Crevices ranged in depth between 6-60cm, the deeper ones
being classified as fissures rather than crevices. The average depth of crevice used was 23.4cm (n=113). In the
shallower crevices a roosting bat could often be seen without a torch.

There was little difference in the depth of crevice used by Daubenton's and Natterer's bats - Daubenton's: average
depth = 22.0cm (n=62), Natterer's: average depth = 25.4cm (n=50). The three crevices containing Whiskered bats
were 18cm, 18cm and 15cm deep. The width of the opening leading into the crevice varied widely but both
Daubenton's and Natterer's were recorded in crevices with openings as narrow as 1.5cm. Some typical crevice
dimensions were opening 3 x 7.5cm by 20cm deep, 2 x 10cm by 23cm deep, 1.5 x 10cm by 12 cm deep
[Daubenton's], opening 2.5 x 9.5cm by 25cm deep, 6 x 8cm by 28cm deep, 4 x 7cm by 16cm deep [Natterer's].

The dimensions of the three crevices containing Whiskered were 2.5 x 3cm by 18cm deep, 3 x 6¢cm by 18cm deep
and 3.5 x 8cm by 15cm deep. The single crevice holding a Long-eared bat measured 4 x 7cm by 26cm deep.
Measurements were not taken of the crevice holding the single Pipistrelle.

32/62 (51.6%) crevices holding Daubenton's bats were situated at the apex of the bridge arch while 20/50 (40%)
crevices holding Natterer's were at the apex. None of the three crevices holding the Whiskered bats were situated
at the arch apex. All three were in masonry bridges.

4.4.8 WET ARCH/DRY ARCH

The vast majority of bats were found in arches over water, with only 10 dry arches at seven bridges containing
bats.4.4.9 NUMBER OF ARCHES The number of arches in a bridge ranged from one to eight with approximately
60% of bridges surveyed being single arched as shown in Table 3 which also shows the grades attributed to these
bridges.

#
$ $ & & & &
" 56 " " % " $*5%6
. %5+6 / * $ 56
5%6 " * $ *5 6
+$56 " $5%6
% +$56 * +5066
( 5%6 5%6
) " 5+6 " $5%6
* 56 $5*6
) + ) ((

Most roosts were located in single arched bridges (45.5%) followed by bridges with two arches (21.2%)
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4.4.10 BRIDGE HEIGHT

The arch height was recorded for each bridge as the maximum height from water level of the highest arch of the
bridge. Bridges ranged in height from 0.91m to 6.45m and Grade 3 bridges ranged in height from 1.1m to 5.46m
(Table 4).
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Of Grade 3 bridges most bats were found in bridges of arch heights of 2-3m (39.4%), followed by bridges between
1-2m high (28.8%).

4.4.11 BRIDGE WIDTH

Bridge width was measured as the width of the road over the bridge. The full range of bridge widths recorded were
1.8 - 21.0m and for Grade 3 bridges alone 3.0 - 17.44m (Table 5).
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Of the total number of bridges 27.6% had widths of 6-6.99m. 27.3% of Grade 3 bridges had widths of 5-5.99m and
27.3% widths of 6-6.99m. A further 24.2% had widths of 4-4.99m so that 78.8% of Grade 3 bridges had widths
between 4 and 6.99m.
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4.4.12 BRIDGE SPAN

The bridge span was measured as the entire span of the bridge including dry arches. Spans ranged between
1.07m and 52.05m for all bridges and for Grade 3 bridges only the range was 1.40-38.26m. Of the total number of
bridges 35.1% were <4.99m, followed by 31.6% at span 5-5.99m. For Grade 3 bridges 31.8% had spans of 5-
5.99m, followed by 28.8% with spans of <4.99m and 13.6% with spans of 10-14.99m (Table 6).
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4.4.13 ALTITUDE

Bridges surveyed ranged in altitude from 3-300m but Grade 3 bridges ranged from 10-200m. Of Grade 3 bridges
most bats were found in bridges between 51-60m in altitude (19.7%), followed by bridges between 31-40m, 41-
50m and 61-70m (all 16.75%). Therefore bridges between 31-70m had approximately 70% of positive records

(Table 7).
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4.4.14 HABITAT

The presence or absence of 12 habitat types in the vicinity of each bridge was recorded. Habitat was recorded
along both linear features as follows - for 50m upstream and downstream of the bridge, out to 10m from the river
and secondly for 50m along the road on both sides of the bridge, again out to 10m. For each bridge up to two
habitats could be recorded as being dominant.

Table 8 shows the habitat recorded in the vicinity of Grade 2, Grade 3 and total number of bridges both for
presence/absence of each habitat and for dominant habitats.

Possible habitats were broadleaved trees/woodland, conifer trees/woodland, scrub, improved grassland,
unimproved grassland, fast-flowing water, arable, hedges, walls, buildings, bog/wet ground, slow-flowing
water/pools. Arable land was not found in the vicinity of any bridge. Hedges were recorded as present at 82.8% of
total bridges but were never as the dominant feature. The most frequently recorded dominant habitats for all
bridges were unimproved grassland (74.7%) and broadleaved trees/woodland (39.1%). Slow-flowing water/pools
were recorded as present at 61.5% of total bridges and dominant at 10.9% whereas fast-flowing water was present
at 55.2% of total bridges and dominant at 8.6% (Table 8).

For Grade 3 bridges only the most frequently recorded dominant habitats were unimproved grassland (72.7%),
broadleaved trees/woodland (56.1%) and slow-flowing water pools (13.6%). These results illustrate that the land in
the vicinity of the bridges is typical of the general land types in the north-west of Ireland - predominantly
unimproved pasture enclosed by mature hedgerows.
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Fisher's Exact Test was run to compare the habitat types between Grade 2 and Grade 3 bridges. It was hoped that
surrounding habitat might explain the absence of bats in bridges with ideal crevices (Grade 2). Tests were
conducted in two ways -

(1) the presence or absence of each habitat type was compared for Grade 2 and Grade 3 bridges.
(2) the presence or absence of each dominant habitat type was compared for Grade 2 and Grade 3 bridges.
No statistically significant associations were apparent.

The data was then tested to investigate if there was a significant association between a particular habitat and the
species of bat found in a bridge (i.e. Daubenton's/Natterer's). There was a significant positive association between
the presence of Daubenton's bats and the presence of slow-flowing water/pools (Fisher's Exact Test p=0.00209,
equivalent to p<0.05). This association did not hold with slow-flowing water/pools recorded as dominant (due to the
low percentage of this habitat being recorded as dominant). There was a statistically significant positive
association between the presence of Natterer's bats and the presence of scrub in the vicinity of the bridge (Fisher's
Exact Test p=0.00129, equivalent to p<0.01). This association did not hold with scrub recorded as being dominant
(scrub was recorded as being dominant on only one occasion).

Chi-squared tests were considered unsuitable due to the small number of some habitat types recorded. This would
inevitably give expected values of <5 and thus render the chi-squared test invalid.

The formula used to calculate level of significance appears in the Appendix.
4.4.15 SEX OF BATS

Bats were sexed only if they were roosting in crevices from which they could be removed easily. It was generally
easier to remove torpid bats than active ones as when active the bats tended to retreat further back into a crevice
when attempts were made to catch them. Extreme care is needed when removing and replacing bats from
crevices over running water as there is always the risk of dropping them. Throughout the course of the survey male
Daubenton's bats were found roosting both singly and in small groups. Adult female Daubenton's were found
roosting singly in bridges in September. Only one Natterer's bat was sexed - an adult male which was roosting
singly on 7th August. Only one Whiskered bat was sexed - an adult male which was roosting singly on 22nd
October.

All records of bats sexed appear in Table F in the Appendix.
4.4.16 NURSERY ROOSTS

During the course of the survey two bridges were confirmed as holding nursery roosts - Gortgarrigan Bridge in Co.
Leitrim and Lisconny Bridge in Co. Sligo. Both roosts were in deep fissures under an arch and young bats were
seen in both. Both nursery roosts held approximately 20 bats.

Three other bridges were considered to most probably be nursery roosts also - a bridge at Ballinacarrow, Co.
Sligo, Cloonmeone Bridge, Co. Leitrim and Liscally Bridge, Co. Leitrim. These bridges held approximately 7, 8 and
10 bats respectively. The roost in Ballinacarrow Bridge was located in a deep fissure in the stonework under the
arch whereas both of the other roosts were in deep crevices caused by a stone falling out. These roosts were not
confirmed as nurseries because of difficulties in carrying out a close inspection of the crevive to confirm the
presence of young due to the height of the arches in question.
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4.4.17 MATING

Bridges may be used by male bats in the mating season as mating stations. Bats were recorded producing mating
calls at several bridges in August, September and October in the present study. The species were not identified. In
addition a pair of Natterer's bats were recorded mating in a crevice under a bridge arch in Co. Sligo in early
September. The bats were located by tracing their loud calls which were clearly audible without a bat detector.
Although not part of the present survey, a pair of Daubenton's bats were found mating in a crevice in the ruins of a
stone building on Church Island on Lough Gill, Co. Sligo in early October. Again, their position was pinpointed by
tracing the loud vocalisations.

4.4.18 WINTER SURVEYS AND HIBERNATION

Twelve bridges (nine in Co. Leitrim and three in Co. Sligo) were surveyed in winter during the hibernation period
for bats. A list of these bridges appear in Table G in the Appendix. The winter surveys were carried out on 29th
January, 1st February and 2nd February 1999. No bats were found. Drone flies Eristalis tenax were found
hibernating in sheltered crevices in six bridges. A dead tit was found in a crevice of one bridge but could not be
positively identified.

No bats were recorded hibernating in bridges during the brief winter survey conducted in the present study,
although the number of bridges surveyed was very small. Bats have been previously recorded hibernating in
bridges in Ireland. One Daubenton's bat was found torpid in a bridge in Co. Cork on 1st December (Smiddy, 1991)
and bats are also known to hibernate in bridges in Co. Clare (C. McGuire, pers. comm.). | have recorded two torpid
Daubenton's bats in a bridge in Co. Donegal in mid-December. Daubenton's and Natterer's bats are most
frequently recorded hibernating in caves and other underground structures. It is thought that small numbers of bats
may hibernate in bridges. This needs further research.
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Chapter 5

% #
5.1 BATS
5.1.1 DAUBENTON'S BAT (Myotis daubentoni)

One hundred and eighty Daubenton's bats were recorded roosting in bridges during torch surveys in the present
study comprising 71.4% of total bats found. Daubenton's bats were recorded in 49 bridges. Details of the
distribution of records are given in Table H in the Appendix. Daubenton's bat is a medium-sized species weighing
about 9g. The fur is short and medium brown on the back but a much paler buff-grey underneath. The face is
pinkish with bare patches around the eyes. The hind feet are relatively large. The ears are short and rounded with
a blunt tragus (of which the posterior margin is strongly convex).

Daubenton's bats have a very characteristic hovering flight while foraging, usually within a few centimetres of a
slow-flowing water surface (Plate 11). In Ireland their food is comprised mainly of chironomid midges, other diptera
and caddis flies taken from or just above the water surface (Flavin et al., Submitted). Daubenton's bats may gaff
prey from the water surface with their feet.

While some nursery roosts are certainly located in bridges or tunnels over or near water nursery roosts have also
been found in trees and buildings. A single young is born at the end of June or early July and is weaned at about
6-8 weeks. Males may also roost communally during summer months but separate from females. Most mating
takes place in autumn. Bridges are generally considered to be most important in providing bachelor males with
roost sites in summer and as sites for transitional roosts.

Daubenton's bats hibernate in caves, mines and other underground sites. Only small numbers are present in
hibernaculae in early winter but numbers often increase dramatically towards the end of January and February.
They remain in hibernation until late March/early April.

The Irish Red Data Book (Whilde, 1993) categorises the Irish population of Daubenton's bats as being of
international importance. During the National Bat Survey 1985-88 (O'Sullivan, 1994) 213 roosts of Daubenton's
bats were recorded. Most roosts held 1-10 individuals. Daubenton's bats were found to be both widespread and
common. There were no records of Daubenton's bat from Co. Leitrim during the National Bat Survey so that the
roosts found in the present study may represent the first records of this species in Co. Leitrim.

5.1.2 NATTERER'S BAT (Myotis nattereri)

Natterer's bat was the second most frequently encountered bat species - 66 individuals were recorded during torch
surveys - 26.2% of total number of bats. Natterer's bats were recorded in 31 bridges. Table H in the Appendix
gives details of the distribution of records. As is clear from Table C in the Appendix Natterer's bats were only
encountered in the second half of the survey.

Natterer's bat is a medium-sized species of about 9g. The fur is light brown on the back and white or light buff
underneath. The ears are narrow and long with a long, narrow, sharply-pointed tragus. The tragus measures two-
thirds the length of the ear.

Natterer's bats have a slow, highly manoeuvrable flight and are often recorded foraging around trees, woodland
edges and hedges. In Ireland they feed mainly on the larger Diptera, Trichoptera, Hymenoptera and Arachnida
(Shiel et al.,1991). Insects may be taken in flight or gleaned from foliage.
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Platel1 - A slow flowing pool overhung by trees - a typical foraging site of the Daubenton's bat.

Most nursery roosts have been recorded in old stone buildings but they have also been recorded roosting in trees
and bridges. No nursery roosts were recorded in the present study. Natterer's bats were recorded either singly or
in small groups. Natterer's bats hibernate underground usually in caves and mines. They arrive at hibernation sites
in December with peak numbers recorded in January and February.

The Irish Red Data Book (Whilde, 1993) lists Natterter's bat as a species which is considered to be threatened in
Ireland. Its true status is listed as indeterminate - a taxa known to be 'endangered' or 'vulnerable' or 'rare' but there
is not enough information to say which of these categories is appropriate. In the 1985-88 National Bat Survey
(O'Sullivan, 1994) 44 roosts were located in the Republic, of these 20 roosts held only single bats. Based on this
Natterer's bats were classified as widely distributed in Ireland but with low population levels. No Natterer's roosts
were recorded from Co. Leitrim during the National Survey so that the present records may represent first records
of this species for Co. Leitrim.

5.1.3 WHISKERED BAT (Myotis mystacinus)

Only three individuals were recorded in the present survey, all roosting singly. Table H in the Appendix gives
details of the distribution of the records. Whiskered bat is a small species, weighing about 6g. The fur is shaggy
and is dark brown on the back and greyish-white underneath. The face and ears are black. The tragus is long and
pointed with a straight or concave posterior margin.

Whiskered bat has been infrequently recorded in Ireland and is considered to be a threatened species in the Irish
Red Data book (Whilde, 1993). It is thought to roost mainly in buildings and trees in summer and hibernate in
caves and tunnels. The diet has not been ascertained in Ireland although in England and Europe the diet consists
of mainly nematoceran Diptera with large quantities of Tipulidae which may indicate foraging in woodland (
Vaughan, 1997). During the 1985-88 survey in the Republic (O'Sullivan, 1994) only 34 roosts were recorded, most
of which contained only 1-10 bats. Whiskered bat is certainly the rarest bat species in Ireland. During the National
Survey there were no records of Whiskered bat from either Co. Leitrim or Co. Sligo. The three records in the
present survey were all from Leitrim and represent the first records of this species from the county.

5.1.4 PIPISTRELLE (Pipistrellus pipistrellus/pygmaeus) AND LONG-EARED (Plecotus auritus)

There was only one individual of each species recorded in the present study. Table H in the Appendix gives details
of the distribution of these records. Neither species are particularly associated with bridges. Pipistrelles usually
roost in buildings whereas Long-eared usually roost in old buildings, barns and churches. Pipistrellles (both
pipistrellus 45 KHz & pygmaeus 55KHz) were regularly recorded foraging over water during emergence watches at
bridges.

Although this survey was primarily concerned with surveying bridges for bats, other species of mammals, birds and
invertebrates were recorded during the course of the survey.

5.2 OTHER MAMMALS

5.2.1 OTTER (Lutra lutra )
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Otters were recorded from either the presence of spraints or footprints in the vicinity of a bridge (Plates 12 & 13).
Otters mark their territories by depositing spraints in prominent places, including bridge ledges, on rocks and on
banks of sediment under bridges. When fresh otter spraints are dark and mucilaginous with a characteristic musky,
sweet smell. They become pale and crumbly when dry. The size of the spraint varies from a smear to cylindrical
pellets 1cm in diameter and up to 10cm long. They could usually be seen to be composed of fish scales and
bones. The remains of the freshwater crayfish Austropotamobius pallipes was noted in spraints at 18 bridges on
the following river systems in Co. Leitrim - Duff, Owenbeg, Shanvaus, Bonet, Skeanada and a tributary of the
Shannon and in Co. Sligo - Ballaghnatrillick, Owenboy, Unshin and Douglas. The freshwater crayfish is listed as an
Annex Il species under the Habitats Directive (1992). No animals were sighted during the survey.

Otters were recorded at 57 of the 174 bridges (32.8%). Table | in the Appendix gives details of the distribution of
these records.

Ireland is considered to have the densest population of otters in western Europe (Whilde, 1993). They are widely
distributed throughout the country in both freshwater and coastal habitats. The records from the present survey
confirm a substantial population in the north-west of Ireland. The Irish population is considered to be of
international importance.

5.2.2 MINK (Mustela vison)

Mink were recorded from either the presence of scats or footprints in the vicinity of a bridge or in two cases by
direct sightings. Mink also place scats in prominent places around bridges to mark territories. Scats are 5-8cm
long, usually 1cm or less in diameter and tapered at both ends. Fresh scats have an unpleasant, foetid odour.

Mink were recorded at 23 of the 174 bridges (13.2%). Three animals were seen at one bridge and a single animal
at a second.

Mink were first ranched in Ireland in the 1950's and have since spread to most parts of Ireland as a result of
escapes during the sixties.

5.2.3 PYGMY SHREW, BADGER

A pygmy shrew Sorex minutus was seen in a crevice in one bridge presumably feeding on invertebrates in the
bridges interstices.

Badger prints Meles meles were seen in the mud at several bridges and badger latrines in the vicinity of two. A
badger sett was recorded in a large drainage hole adjacent to one bridge.

Plate 12 - Otter spraint on rock at Ballynakill Bri  dge, Co. Sligo.
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Plate 13 - Otter prints in sand at bridge on Bonet River, Co. Leitrim
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5.3 BIRDS

As well as providing important nesting sites for birds, bridges were also found to be used regularly as night roosts.
Dippers, wrens, wagtails and tits were frequently seen to be sheltering on ledges and in crevices under bridge
arches after dark.

It is important that birds, especially dippers, are accommodated during bridge repairs. All wild birds, their nests and
eggs are protected under the Wildlife Act (1976).

Birds recorded nesting in bridges during the present survey were the dipper Cinclus cinclus, pied wagtail Motacilla
alba, grey wagtail Motacilla cinerea, wren Troglodytes troglodytes, coal tit Parus ater, blue tit Parus caeruleus,
swallow Hirundo rustica, house martin Delichon urbica and blackbird Turdus merula. Only nesting birds were
recorded in this survey except in the case of kingfishers.

5.3.1 DIPPER (Cinclus cinclus)

Dippers' nests were recorded at 31 bridges (Table | in the Appendix). The nest is a large (30-35cm) mossy dome
which is lodged in a large crevice or ledge usually under a bridge arch (Plate 14). The dipper is a resident species
usually associated with fast-flowing rivers and streams where it feeds on freshwater invertebrates. There are
usually two broods between March and June.

5.3.2 PIED WAGTAIL AND GREY WAGTAIL (Motacilla alba & Motacilla cinerea)

Pied wagtails were recorded nesting at 13 bridges and grey wagtails at 12. Both species construct cup-shaped
nests which are usually placed on ledges or in holes in the bridge walls. Common sites recorded in the present
survey were in drainage holes, on ledges under the arches, on ledges in piers and wedged behind the stem of a
tree growing from the bridge wall.

Both are widespread resident species. The pied wagtail is found in habitats both with and without water whereas
the grey is closely associated with water, especially fast-running.

5.3.3 WREN (Troglodytes troglodytes)

Wrens' nests were recorded at 24 bridges. The nest is a small mossy dome which is lodged in a crevice or wedged
among thick stems of ivy under a bridge arch. The wren is widespread and numerous in Ireland.

5.3.4 COAL TIT AND BLUE TIT (Parus ater & Parus caeruleus)

Small numbers of both coal tit and blue tit nests were found under bridge arches. They both build small cup-
shaped nests which they place in small crevices, usually under a bridge arch.

Plate 14 - Dipper's nest on ledge under masonry arch

5.3.5 SWALLOW AND HOUSE MARTIN (Hirundo rustica & Delichon urbica)

Swallow and house martin nests were recorded under the arches of several bridges. Both species build nests
composed of mud. Swallow nests are cup-shaped and usually supported on a ledge whereas the house martins
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nest is more dome-shaped and is usually stuck to walls. Both species are common and widespread summer
visitors in Ireland.

5.3.6 BLACKBIRD (Turdus merula)

A single blackbird was recorded sitting on a nest placed behind the stem of an alder Alnus glutinosa which was
growing from the wall of a bridge.

5.3.7 KINGFISHER (Alcedo atthis)

Kingfishers were seen in the vicinity of only four bridges. A single bird was seen on three occasions and a pair on
the fourth. These few records tend to confirm the status of the kingfisher as a scarce resident. The kingfisher is
associated with inland freshwater habitats where it feeds on small fish and insects. It nests in excavated tunnels in
river banks.

5.4 INVERTEBRATES

Many invertebrates were seen in crevices in the stonework of bridges but were not recorded systematically unless
considered to be rare. Invertebrates seen include slugs, snails, woodlice, millipedes, centipedes, spiders, moths,
caddis flies, stone flies, tipulids and drone flies.

Most invertebrates were present throughout the survey but drone flies (Eristalis tenax) were only recorded from
mid-September onwards. But from then they were recorded in crevices at almost every bridge surveyed. The
drone fly mimics the male honey bee or drone to which it bears a remarkable resemblance. Drone flies have been
recorded previously hibernating under bridges.

Old Lady moths Mormo maura were recorded resting under bridges for a period of about six weeks from mid-July
onwards. They were recorded in both Co. Leitrim and Co. Sligo. It is thought that the last record of this species in
Co. Sligo dates from 1882 (Russ, 1883) and that this is most probably the first time it has ever been recorded from
Co. Leitrim (K. Bond, pers. comm.).

A herald moth Scoliopteryx libatrix was recorded under one bridge and a caterpillar of the drinker moth Euthrix
potatoria under another. The herald moth is known to hibernate under bridge arches.
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Chapter 6

6.1 BRIDGE STRENGTHENING PROCEDURES

Masonry bridges require maintenance work and strengthening procedures more frequently in current times due to
the increased weight and volume of modern traffic. Bridges have to withstand forces from above from carrying
heavy traffic and the scouring and erosion of the abutments from water flow below. The grout and mortar in
masonry bridges are slowly eroded from between the stones by water constantly seeping through the structure.
When mortar or stones become dislodged this creates a crevice which can be used as a roosting site for bats. Bats
also roost in fissures which develop in bridges as modern forces take their toll. Plates 15-21 show a selection of
damaged masonry bridges in the study area. Bat roosting sites in bridges are threatened by the following
procedures - hand grouting, pressure grouting, shotcreting, saddling and demolition.

Mortar may be replaced and crevices filled by hand grouting or pointing with cement mortar. Hand grouting can be
compatible with the retention of roost sites when the position of these roost sites have been clearly marked and
pointed out to the contractor in charge. Hand grouting is used when bridges require the minimum of maintenance
procedures.

A bridge may be assessed by engineers as being structurally unsound when large voids occur between the rubble
filling of a bridge and the road surface. The entire structure may be subjected to a process known as pressure
grouting. This is a process where liquid grout is pumped through small bore holes into the internal cavity of a
bridge, so that any voids within range of the injection point will be filled. This grout is capable of penetrating
crevices in excess of 1mm width and travel for distances of 6m or more when injected under pressure.

Experience has shown that the main problem with controlling grout flow around cavities that require preservation
for bats is knowing when to stop pumping. This can only be achieved through careful observation.

Shotcreting or guniting is a process where liquid cement, sand and chippings are sprayed under pressure usually
onto the undersurface of the arches. This effectively seals the underside which prevents water seepage from
above. It also effectively eliminates any crevices used by roosting bats.

The combination of pressure grouting and shotcreting eliminates any voids in the internal structure of the bridge
and also fills up any interstices in the stonework. Plates 22-25 show a selection of bridges which have been
pressure grouted. This process has already led to the loss of many roost sites in bridges in Ireland. Smiddy (1991)
states that the greatest threat to bats in bridges appears to be the danger of encasement during bridge repairs. As
well as the threat of encasement there is also the threat of loss of roost site.

Another procedure used during bridge strengthening is termed saddling. This involves the removal of the road
surface and excavation of the rubble fill of the bridge down to the arch stones. The voids are then infilled with
reinforced concrete and the road replaced. This process may also exclude bats from voids within the bridge
structure.

Plate 15 - Four Masters Bridge (Mullanaleck Bridge)  on the Drowse River on the border of Co. Leitiman d
Co. Donegal
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Plate 16 - Damage to bridge abutment caused by scouri  ng effect of water flow at Four Masters Bridge.

Plate 17 - Lisconny Bridge on the Unshin River, Co. Sligo

Plate 18 - Damage to abutment at Lisconny Bridge
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Plate 19 - Large fissure under arch at Lisconny Bri  dge. This fissure holds a nursery colony of Daubent on's
bats.

Plate 20 - Damage to bridge wall and parapet wall at ~ Derry Bridge on the Grange River, Co. Sligo.

Plate 21 - Large fissure under arch at Gortgarrigan Bridge on the Bonet River, Co. Leitrim. This fissu  re
holds a nursery colony of Daubenton's bats.
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Plate 22 - Lennox's Bridge on the Drowse Riveront he border of Co. Leitrim and Co. Donegal. This
photograph shows the sealed surface of the arches a  fter pressure grouting and guniting.

Plate 23 - Lennox's Bridge showing a sealed arch an  d bridge wall.

Plate 24 - A single arch masonry bridge in Co. Doneg  al after pressure grouting treatment. Prior to
treatment this bridge held a nursery roost of Dauben ton's bats.
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Plate 25 - A single arch masonry bridge on Bencroy M ountain, Co. Leitrim after pressure grouting
treatment.

6.2 ARTIFICIAL ROOST UNITS

Bat boxes may be attached to a bridge after strengthening works have been completed but to date no bat box has
been confirmed to recreate the conditions that would be found deep inside a bridge. Furthermore boxes which are
attached externally to bridges are vulnerable to disturbance and destruction. They should be used as a remedial
measure only when there are no alternative roosting sites available in the bridge proper as is the case after
pressure grouting. Where opportunities occur to incorporate bat roosting devices into bridges during repairs or
construction of new sites these should be taken up.

There is a large range of artificial roost units for bats currently available. Full details of suppliers appear in the
Appendix.

6.2.1 SCHWEGLER BOXES

The most extensive range is designed and manufactured by Schwegler - a German company who carry an
extensive range of nature conservation products. Schwegler boxes may be attached to trees or walls. Their range
of bat boxes include Model 1FF which is a flattened rectangular box measuring 27x14x43cm with a narrow crevice-
like internal space. It is considered to be ideal for crevice-dwelling species such as Daubenton's and Natterer's.
Model 2F is a rounded, free-hanging box with a narrow entrance slit on the front. The diameter of the unit is 16cm
and the height 33cm. It has a roughened wooden double panel inside the box which simulates a crevice, making it
especially suitable for Daubenton's and Pipistrelle bats. It is also available without the double panel. The 2FN
Special is larger (diameter 16cm, height 36cm) than the 2F and has both a wide access slit at the base and an
access hole on the underside. Type 27 is a hollow concrete brick type of box and is designed to be built into new
or rebuilt structures. It contains a single internal wooden panel. Dimensions are - width18cm, height 29cm and
depth 23.5cm. Model 1FW is a large box (27kg) specially adapted to accommodate hibernating bats although bats
will use it throughout the year. It is built with a very effective insulating material between the outer and inner walls.
The internal cavity contains three wooden panels which form crevices. The 1FS box is a smaller and lighter (10kg)
version of the 1FW with lower insulation properties. Each model has been designed to attract a particular range of
bat species. Field trials in Britain and Europe have proved that these boxes are very successful.

Schwegler boxes are constructed from a material known as woodcrete - a mixture of wood chips and cement
which gives the boxes excellent thermal insulation properties. They are very durable and weather resistant and are
expected to last up to 20 years. Schwegler also make roost boxes for dippers which may be attached to bridges.

Three types of Schwegler bat roosting unit were purchased during the present survey- model types 1FF, 2F and
Type 27 (See Plate 26). SevenlFF and three 2F boxes were attached to bridges in the survey area after the
fieldwork had been completed - five in Co. Leitrim, four in Co. Sligo and one in south Co. Donegal. There was no
opportunity to incorporate the Type 27 boxes as no major strengthening works were carried out during the survey.
Colonisation of boxes will be monitored in the 1999 season and on an ongoing basis.
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Plate 26 - Schwegler Bat Boxes - Model 2F, Model 1F F and Type 27.
6.2.2 OTHER ARTIFICIAL ROOST UNITS

Other artificial roosts include a bat roost unit designed by Marshall's Clay Products in England. This unit consists of
a hollow cube with three open sides. As with the Schwegler Type 27 it is designed to be built into a structure and
faced with a Marshall's Bat Access Brick which has a slit to allow bats into a void of 11x15x21.5cm.

A range of multicrevice concrete bat boxes have been designed by Geoff Billington in Cumbria CA17 4EA. Some
of these boxes are designed to be attached to the underside of bridges.

The Belfry box is a bell-shaped unit which may be built into masonry, such as under bridge arches or may be hung
on walls or trees. Bats enter the box from underneath. The boxes are composed of a mixture of concrete and
sawdust and measure 27cm high x 19cm diameter. Belfry bat boxes have been used with considerable success by
Brecknock Bat Group in Wales who are responsible for the Usk and Wye Rivers Bat Project. This project aims to
conduct field trials on five different types of bat box sited in a riverine habitat. The vast majority of boxes have been
placed on trees and the Belfry is the only one which has been tried in connection with a bridge structure. Sixteen
were built into a large aquaduct near Brecon in Wales and Daubenton's bats have been recorded roosting in them
(P. Morgan, pers. comm.).

6.3 BAT ROOST CONSTRUCTION WITHIN BRIDGES

Attempts have been made to retain crevices being used by bats within bridges. It is vital that a bridge is thoroughly
surveyed prior to the commencement of any works in order to identify which crevices are in use and to establish
the size of these crevices. A small opening in the undersurface of an arch may lead into a larger network of
connected voids. It may be necessary to inspect such crevices with a fiberscope.

Both paper and polystyrene have been placed in bat holes prior to pressure grouting to prevent the cavity filling up
with liquid grout. This has had only limited success as it can be difficult to remove the material afterwards. Crevices
retained in this manner are often too shallow for bats.

A process termed 'ring grouting' has proven successful in Cumbria in England. This procedure involves carrying
out pressure grouting at low pressure in the area of the cavity that is to be retained. Pumping continues until grout
first appears at the back of the cavity. Pumping is then stopped to allow the grout to set. This effectively seals off
the cavity and should prevent water seepage from above. Once the cement has set above the cavity grouting at
normal pressure can continue. This method was successful in retaining the full depth of the cavities at a bridge in
Cumbria (Billington & Norman, 1997).

English Nature comissioned an independent engineer, N. Turner, NET Geotechnical Contract Management and
Consultancy, Lancashire, England to draw up plans to assist engineers in the retention of deep crevices in bridges
for bats. This report is entitled Practical engineering and environmental problems associated with the strenghtening
of rubble filled masonry bridges inhabited by bats: including suggestions for measures compatible with the
engineering solution and the preservation of bat roosts. Two options were proposed which incorporate bat roost
construction within the bridge strengthening process.

1. A section around an existing crevice in a bridge is excavated from underneath. Stainless steel bars are inserted
as reinforcements and set in cement and the internal faces of the crevice sealed with a layer of shotcrete. The
excavated stonework is replaced and pressure pointed into position, leaving gaps for the bats to gain access to the
cavity. The bridge arch needs to be supported by propping during these works.
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2. The second option can be carried out in conjunction with the strengthening procedure termed saddling. The road
surface and rubble fill of a bridge is excavated. A pre-cast concrete slab is placed in position over an existing
crevice. The slab prevents the passage of liquid cement into the cavity below when the bridge is being infilled with
cement. Access to the roost is through gaps retained in the arch masonry.

These plans may need modifications to adapt them to suit particular bridges. In all cases each bridge needs to be
surveyed and its cavities assessed individually.

It may be necessary to exclude bats temporarily from a bridge prior to work commencing. This task is usually
performed at dusk after the bats emerge to feed. Access to the roosting cavities is then blocked with newspaper to
prevent re-entry. This can only be performed under licence by a wildlife expert. Bats are protected under the
Wildlife Act (1976) and a licence is required to handle them.

In September 1988 a two-day 'bat awareness' seminar was organised by the Department of the Environment for
Northern Ireland to train their bridge inspectors. This seminar was given by Bob Stebbings of the Institute of
Terrestrial Ecology, Monks Wood, Huntington, England. Subsequent to this seminar DOE engineer Mr lan Harvey
prepared an amendment to the Roads Manual used by the Roads Service which covered the protection of roosts
of bats and dippers. In the Roads Manual it states that when bats are found during a bridge inspection that they
must not be disturbed. The grid reference of the bridge, location of roost and date of inspection is to be forwarded
to the Department of Environment's Countryside and wildlife Branch. In addition details of nesting birds should be
included in the report. It is accepted that any masonry bridge which has gaps between the stones could be a
possible roost site for bats.

All bridges in Northern Ireland are inspected on a two year cyclic programme by engineers and based on this
inspection priority of maintenance work is determined. The Roads Manual states that lists of bridges due for
maintenance works in a particular year should be forwarded to the Countryside and Wildlife Branch by the previous
December to allow wildlife surveys to be organised. Recommendations regarding the timing of works and the
provision and protection of habitats should be followed. It is recommended that crevices between stones be left for
bats near the apex of the underside of an arch where this can be achieved without affecting the load capacity of
the bridge. At least two ledges or recesses for dippers measuring 150mmx150mmx150mm should be provided per
bridge at least one metre above normal water levels. In modern concrete bridges ledges should be formed by
constructing recesses in the abutments of the structure. In all types of new construction consideration should be
given to methods of accommodating bats.

Harvey also prepared a report entitled Bats and Dippers in Bridges which was published by the Department of the
Environment for Northern Ireland (Harvey, 1989). The purpose of this report was to update the bridge maintenance
committee on discussions and trials carried out to date to protect bats and dippers during bridge maintenance
operations.

An appendix to this report deals with a test case - the repair of Tattynure Bridge with the provision of roosting sites
for bats and nest sites for dippers. Tattynure Bridge is located approximately six miles north of Omagh. It is a two
hundred year old masonry arch spanning Cappagh Burn (bridge span 7.5m). It was known that Tattynure Bridge
did not hold a nursery roost of bats so that work could proceed safely. Nevertheless provisions were made for the
small numbers of bats using the bridge. By the time work commenced the dippers had fledged and were using the
bridge as a night roost only.

The bridge required repairs which included the removal of vegetation, underpinning of an abutment, rebuilding
several areas of loose masonry, stitching cracks in the arch barrel, pointing joints in the masonry and pressure
grouting the entire structure.

Work commenced in June 1988 with the foundations of the bridge being strengthened by underpinning and the
erection of a cement plinth around the base of the weakened abutment. The foundations and spandrel walls were
then pressure grouted. Prior to work commencing on the arch crevices which were used by bats and dippers were
clearly marked with paint. Decisions were then reached as to which crevices would be retained by negotiations
between wildlife worker and the bridge engineer.

The main problem encountered was to prevent the inflow of liquid grout during pressure grouting into a deep
fissure (450mm) which was targeted for retention. This fissure extended along the arch barrel. Firstly existing
masonry stones adjacent to the fissure were removed. The internal surfaces of the void was coated with cement
mortar by hand which acted as a sealant. The removed masonry was then rebuilt. The contractor then inserted 24
stitch bars across the fissure in the arch barrel to strengthen the structure. In places where it was impractical to
remove masonry voids were filled with twigs, straw and other vegetable matter which remained in place during the
pressure grouting procedure. In this manner voids preserved were generally around 300mm long x 25mm wide x
300mm deep.

Additional voids were formed by removing individual stones, cutting the stone and replacing it so that an opening
50mm x 100mm x 100mm leading into a larger void behind 150mm x 100mm x 150mm deep was formed. Again,
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these voids were protected from the inflow of grout by sealing the internal surfaces of the void with grout. In
addition to the above measures a 600mm x 600mm x 12mm thick cement plasterboard slab was fixed to the apex
of the arch and camouflaged with rough dash mortar. An access point to the space above the board was provided
at one end. Even though the entire structure was pressure grouted a total of seven natural voids were preserved
and two additional voids formed to accommodate both bats and dippers. Bats and dippers were reported to be
roosting in the crevices provided the following year.

The cost of the additional work necessary to accommodate the bats and dippers at Tattynure bridge was £220
which was equivalent to 4% of the total cost of repairs.

6.4 TIMING OF BRIDGE WORKS

Bats may roost in bridges at any time of the year but usually in small numbers. If a bridge is known to hold a
nursery roost of bats it is vital that they are not disturbed in June and July when the young are born and have not
started to fly. If major strengthening works are carried out at this time young bats cannot escape and will be killed
during the pressure grouting process.

It is also essential that bats are not disturbed if they are hibernating. The process of arousal from hibernation uses
up critical fat reserves needed to sustain the animal through the winter months.

Individual or small numbers of non-breeding bats may be excluded temporarily to allow maintenance work to
continue. Most bridge maintenance takes place in summer when water levels are low. It is difficult to draw up
general guidelines as to when works should take place as again, each bridge needs to be assessed individually.

It is also desirable that nesting birds such as dippers are not disturbed. The main nesting period is April to June.
Pressure grouting also eliminates ledges and crevices used by birds to place their nests. Nesting ledges should be
provided after the works have been completed.
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Chapter 7
) ;

7.1 IRELAND

There have been only two other comprehensive studies of bats in bridges in Ireland. The first was conducted as
part of the National Bat Survey between 1985 and 1988. Bridges throughout the country were surveyed by staff of
the National Parks and Wildlife Service. During the survey 213 Daubenton's roosts were located, most holding 1-
10 individuals, although several held up to 100 bats. No Daubenton's roosts were recorded for Co. Leitrim and only
a small number for Co. Sligo. No Natterer's bats were recorded for Co. Leitrim and again only a small number for
Co. Sligo. It is not known how many of the Natterer's records are from bridges.

The second survey was carried out in Counties Cork and Waterford (Smiddy, 1991). 366 bridges were surveyed,
mostly between 1st August and 15th September 1989. As in the present study only bridges over water courses
were considered. 14% of bridges contained roosting bats and a further 11% had evidence of recent occupation. If
these bridges are graded under the system used in the present study then 25% of bridges surveyed were Grade 3.
Another 26% of bridges were considered suitable but no bats were found (Grade 2). The remaining 49% were
unsuitable (Grade 0 or 1).

In the present survey the First Survey ran from 30th April to 31st July and covered 165 bridges. 18.2% were Grade
3, 36.4% Grade 2 and the remainder 45.4% unsuitable. The percentage of Grade 3 bridges recorded is lower than
that recorded by Smiddy but the surveys were carried out at different times of the year. It is not accurate to directly
compare the results of the Second or Third Survey of the present study with Smiddy's results as these surveys
only considered suitable bridges. The Second Survey which ran from 5th August to 24th September corresponds
closely to the time period involved in Smiddy's survey. 96 bridges were surveyed and 36.5% contained bats. This
figure is naturally higher than that recorded by Smiddy due to the elimination of unsuitable bridges.

As in the present survey Smiddy recorded five species of bat - Daubenton's, Natterer's, Whiskered, Long-eared
and Pipistrelle. By far the most common species recorded by Smiddy was Daubenton's bat. Only rarely were more
than two Daubenton's found in a bridge and the maximum recorded was seven. In the present study during the
First Survey and Second Survey Daubenton's were by far the most numerous. However during the Third Survey
Natterer's had become the most common species in bridges. The second most common bat recorded by Smiddy
was the Long-eared bat, with a mean number of three per bridge. The largest number was seven occupying the
same site. In contrast, only a single Long-eared bat was recorded in the present survey. Smiddy found single
Natterer's bats in only four bridges. During the corresponding period in the present survey (Second Survey) 22
Natterer's bats were found in 15 bridges. During the Third Survey Natterer's had become the most common
species - 41 bats in 22 bridges. The largest number recorded in a single bridge was five. Smiddy recorded three
Whiskered bats, two males and one female. Three Whiskered were also recorded in the present study but only one
was sexed - a male. As with Smiddy's survey they were all roosting singly and were recorded only late in the
season from 24th September. Smiddy found Pipistrelles in three bridges. In the present survey only one was ever
recorded.

Smiddy noted that many bridges in his survey area appeared to be used erratically or for short periods only and
that different species were recorded at different times. The erratic nature of bridge occupation by bats is clear from
the results of the present study which set out to investigate seasonal usage of bridges by bats.

A survey of bridges was undertaken on a much smaller scale in Co. Clare in July and August 1995 (McGuire,
1998). This was part of a larger bat survey conducted in the north of the county. Twenty five bridges were
surveyed for roosting bats and bat activity was monitored in the vicinity of the bridges after dusk. Bats were found
in 12% of bridges and only a single bat was recorded in each case. The species were not identified. 94% of
bridges surveyed were considered to be suitable as bat roosts.

7.2 GREAT BRITAIN

By far the largest survey conducted in the British Isles was carried out in Cumbria, England in 1996 (Billington &
Norman, 1997). They surveyed 2,555 bridges of which 12.5% were confirmed as bat roosts. A further 41% had
suitable crevices but no confirmed roost. As in both the present study and Smiddy's study, the same five species of
bats were recorded, with Daubenton's bat being the most frequent and found in 92 bridges (3.6%). Natterer's bats
were recorded in 25 bridges (1%). Pipistrelles, Long-eared and Whiskered were recorded in small numbers. In 197
(7.7%) of roosts bats were not identified to species.

In the Cumbria survey 75% of bat roosts were found in bridge spans whereas in the present survey 97% were in
bridge spans.
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In Cumbria bridges with roosts showed a strong association with the presence of slow-flowing water and
broadleaved trees. In the present study the only statistically significant associations were between slow-flowing
water and the presence of a Daubenton's roost and the presence of scrub in association with a Natterer's roost. In
the present study it was surprising not to find an association between the presence of a Daubenton's roost and
broadleaved trees as several foraging studies have shown a clear statistically significant preference for stretches
of river with a smooth water surface and trees on one or both banks. It has been shown that Daubenton's bats
select these smooth, tree-lined stretches due to the high densities of insects that occur there. It is also probable
that Daubenton's bats can gaff insects (capture prey from water surface using the feet and/or tail membrane) more
easily from smooth water surfaces. Floating insects may be more readily detected by echolocation on smooth
surfaces than on rippled. Billington & Norman (1997) found that bridges with adjacent scrub habitat were less likely
to hold a bat roost. This contrasts with the results from the present survey where there was a strong association
between Natterer's roosts and adjacent scrub. But Billington & Norman tested their data with all bat species
combined because the majority of bats they identified to species were Daubenton's. This method of testing may
have masked any association.

Radio-telemetry in England has revealed that individual Daubenton's bats foraged over short stretches of water,
primarily choosing still pools overhung with trees. Most bats used two or more roost sites, in trees and bridges
which were typically within 1km of their main foraging areas. The bats had one or a small number of foraging sites.
These were invariably large, smooth, tree-lined pools. Exceptionally one bat travelled 14km to forage (Altringham
et al. ,1998).

Daubenton's bats are highly dependent on aquatic insects and therefore occupy a unique foraging niche.

Numbers of Daubenton's bats in mainland Europe are thought to be increasing, as numbers have increased in
several hibernaculae. It is thought that this may be due to the eutrophification of inland freshwater bodies. It is
thought that Daubenton's bats may benefit from increasing availability of pollution-tolerant insects (Vaughan et al.,
1996). Increased levels of such insects are only apparent until a critical level of pollution is reached. Beyond this
level the aquatic larvae of these insects may fail to hatch.

Radio-telemetry in Wales has revealed that Natterer's bats forage predominantly over semi-natural broadleaved
woodland. They also hunted regularly along river corridors, over improved grassland and other woodland. Bats
were found to change roost frequently but not their foraging areas. Typically they fed within 2-3km of the roost, with
a maximum of 6km being recorded (Smith, 1998). In the present study no association between Natterer's roosts
and broadleaved trees was found but there was a strong association with scrub.

A large nursery roost (80 adults) of Natterer's bats was discovered in Scotland in a bridge on the River Tay (Swift,
1997). Foraging surveys with a bat detector revealed Natterer's bats foraging along woodland edge and treelines,
around bushes, a small lake, open pasture and woodland clearings. Most feeding buzzes were recorded when
bats were over roadside vegetation such as grass or thistles, along paths through woodland or around bushes and
trees in parkland. Foraging over roadside vegetation and woodland paths may explain the association between
Natterer's roosts and scrub in the vicinity of a bridge in the present study. A few large Natterer's roosts in bridges
were also found during the survey in Cumbria.

In the present study the highest numbers of bats and the highest number of positive bridges were found in
September. This is the time of year when nursery roosts are dispersing and male bats are occupying breeding
territories. In Cumbria the peak occupancy rate was also recorded in September. It would appear that in
comparison to other studies both in Ireland and Britain that the highest occupancy rates were recorded in the
present study. 18.2% was the occupancy rate recorded at the end of the First Survey. It also illustrates that when
bridges are checked on a seasonal basis results will be even higher - 37.9% occupancy rate when results of the
First, Second and Third Survey are combined for all bridges. This clearly illustrates that bridge use may be very
erratic, with some bridges being occupied for only short periods during the season while others are used
continuously. For this reason it is recommended that bridge surveys be carried out incorporating repeated visits
during the season in order to record maximum bridge occupancy rates.

This survey has indicated the importance of bridges to bats in the northwest of Ireland. Masonry bridges have been
found to provide very important roost sites for at least two species of bat - Daubenton's and Natterer's.
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1.This survey has clearly established the importance of bridges as roost sites for bats. The most importa nt
type of bridge is one of masonry arch construction.

RECOMMENDATION: Local authorities should survey all masonry arch bridges in their area to determine if bats
are present. The bridges should be surveyed both by day with a torch and in the evening with a bat detector by
appropriately qualified personnel.

2. This survey showed that bridge utilization by bats is erratic. However almost 70% of untreated masonry bridges
had roosting bats at some stage during the survey. Furthermore, the results of this survey are probably
representative of the country as a whole.

RECOMMENDATION: Bridges should be surveyed prior to any maintenance work being carried out, even if a
previous survey showed no bats to be present.

3. Bridges may be located within NHA's or SAC's.
RECOMMENDATION: Bridges should be included in management plans for protected areas by Duchas.
4. Duchas or other bat conservationists may have sur  veyed bridges in an area.

RECOMMENDATION: Local authorities should annually forward to Duchas a list of bridges targeted for
strengthening and maintenance works.

5. Nursery roosts may hold a high proportion of the breeding stock from a considerable area. Many
nursery roosts are traditional, being used by gener ations of bats. Loss of such a roost could have ser ious
consequences for the survival of a population.

RECOMMENDATION: Particular efforts should be made to retain crevices being used by nursery colonies. No
maintenance or repair works should be carried out on nursery roosts during the breeding season, June and July.

6.Many models of artificial roost units are commercial ly available.

RECOMMENDATION: Local authorities should be requested to install artificial roost units on masonry bridges that
have been pressure grouted in the past. They should be encouraged to place artificial roost units on all new
concrete bridges to assist in the future conservation of bats.

7. This survey has shown that the habitat adjacent to bridges may be important for some bat species,
particularly Daubenton's bat. Trees along river cou rses form effective shelter belts which create areas of
high local insect abundance which will be exploited by foraging bats. Lines of trees create wildlife

corridors along which bats may navigate and commute b etween roost and foraging sites.

RECOMMENDATION: Broadleaved trees should be maintained and/or planted in the vicinity of bridges where
possible.

8. Local Authorities may be unaware of their legal o bligations to conserve bats.

RECOMMENDATION: An information leaflet should be prepared for distribution to local authorities and others to
inform them of the legal protection afforded bats and to outline guidelines and recommendations in relation to
bridge strengthening techniques.

9. There is a general lack of expertise on bat cons  ervation measures.

RECOMMENDATION: Training seminars should be held to inform bridge engineers on bat conservation
methodology. Training seminars for wildlife personnel are needed to establish a uniform system of surveying and
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recording throughout the country. An information pack of photographic slides should be prepared as an
educational tool.

8.1 RECOMMENDATIONS FOR FURTHER RESEARCH

Extensive winter surveys need to be conducted to document whether bats routinely hibernate in bridges. Bats are
most likely to hibernate in deep fissures, therefore a fibrescope would be invaluable. A fiberscope could also be
used for surveying deeper crevices and fissures in summer which may hold nursery roosts of bats. A single
fibrescope could be available for use by all bat surveyors throughout the country.

Schwegler boxes need regular monitoring to record colonisation and to investigate how they are used by bats.
Further experiments could be carried out on the siting of artifical roost units on bridges and field trials could be run
on a range of different models.

Further research is needed to investigate how bats use bridges throughout the season. This would involve
continuous monitoring of a selection of bridges to map movements from night to night. Further research is needed
on mating systems and the occurrence of male-only roosts. Sex ratios of bats in bridges could be established by
mist netting.

Radio-tracking would provide detailed information on activity patterns, location of foraging sites and location of
additional roost sites. To date, in Ireland, radio-telemetry has been conducted on only one species of bat - Leisler's
bat Nyctalus leisleri - due to restrictions in the body mass to transmitter weight ratio (Shiel et al., 1999). Leisler's
bat is the largest species in Ireland with an average body weight of 15g. Ideally the transmitter should be <5% of
the body weight of the bat. Recently radio-transmitters of sufficiently small size have become available to allow
smaller species of bat to be tracked such as Daubenton's and Natterer's. Both these species are presently being
radio-tracked very successfully in Britain.

There are still sufficient unsurveyed bridges in Ireland to justify further large scale surveys. At present distribution
records for bats tend to reflect the distribution of bat workers rather than presenting an accurate distribution pattern
of the animals.
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