Action Plan

for the Conservation Management of Bats 
2005–2009

Developed by: Matti Masing, Vello Keppart and Lauri Lutsar 

(bat research team of Sicista Development Centre)

Editors: K. Lotman, U. Timm, T. Randla and A. Lotman

Commissioning party: Ministry of the Environment



2004

CONTENTS

Introduction










p. 3

1. DISTRIBUTION, ABUNDANCE AND BIOLOGY OF BATS



p.

1.1. Overview of bats’ lifestyle







p.

1.2. Distribution and abundance







p.

1.3. Roosts










p.

1.4. Foraging










p.

1.5. Breeding and juvenile development






p.

1.6. Mobility, migration and life span







p.

1.7. Hibernation









p.

2. ECOLOGICAL BASIS OF BAT CONSERVATION




p.

2.1. Bats – endangered species in need of protection





p.

2.2. Threats to bats









p.

2.3. Favourable factors for bat conservation






p.

3. CONSERVATION MANAGEMENT OF BATS





p.

3.1. LEGAL BASIS OF BAT CONSERVATION





p.

3.2. Criteria for sites to be entered in the environmental 
register as bat sites and designated as species protection sites



p.

3.3. Tasks for the conservation management of bats in Estonia



p.

4. ACTION PLAN FOR THE YEARS 2005–2009





p.

4.1. Conservation research and monitoring of bats





p.

4.2. Public awareness of bats and their conservation





p.

4.3. Improvement of the legal basis of bat conservation




p.

4.4. Practical management of bat conservation





p.

REFERENCES









p.

TABLES (9 pp)

Table 1. Numeric data about boreal bats

Table 2. Overview of the frequency of occurrence of boreal bat populations
Table 3. Frequency of occurrence of bats at roosts of different types 

Table 4. Frequency of occurrence of bats at foraging sites

Table 5. Data on the wintering of bats in underground hibernation sites
Table 6. Important hibernation sites of bats in Estonia

(Table 7. Incorporation of the elements of bat conservation into rules of human activity 
Table 8. Parks and avenues important for bats in Estonia

Table 9. Water bodies important for bats in Estonia

FIGURES (13 pages)

Fig. 1. Sites of Pond Bat (Myotis dasycneme) in Estonia.

Fig. 2. Sites of Daubenton’s Bat (Myotis daubentonii) in Estonia.

Fig. 3. Sites of Brandt’s Bat (Myotis brandtii) in Estonia.

Fig. 4. Sites of Whiskered Bat (Myotis mystacinus) in Estonia.

Fig. 5. Sites of Natterer’s Bat (Myotis nattereri) in Estonia.

Fig. 6. Sites of Brown Long-eared Bat (Plecotus auritus) in Estonia.

Fig. 7. Sites of Nathusius’ Pipistrelle (Pipistrellus nathusii) in Estonia.

Fig. 8. Sites of Common Pipistrelle (Pipistrellus pipistrellus) in Estonia.

Fig. 9. Sites of Northern Bat (Eptesicus nilssonii) in Estonia.

Fig. 10. Sites of Parti-coloured Bat (Vespertilio murinus) in Estonia.

Fig. 11. Sites of Noctule Bat (Nyctalus noctula) in Estonia.

Fig. 12. Locations of 8 summer monitoring stations of national bat monitoring in Estonia.

Fig. 13–14. The results of detector counts of bats from 8 national monitoring stations.

APPENDIX 1 

Ecological description of bat species and the basis of their conservation management (23 pp)


Introduction

Bats
 are globally widespread mammals with a specific way of life. In areas of extensive human impact, such as Europe, bats are endangered animals in need of protection against the harmful effects of human activity. On the other hand, bats in Europe have become substantially dependent on man-made habitats, especially in their wintering areas. This necessitates active conservation of bats. Bats are protected under several international agreements, including the Bern Convention, Bonn Convention and the Agreement on the Conservation of Bats in Europe (EUROBATS) under the latter convention. Of EU legislation, bats are protected under the Habitats Directive (directive 92/43/EEC on the conservation of natural habitats and wild fauna and flora). 
In Estonia, the protection of fauna is governed mainly by the Nature Conservation Act (NCA, RT I 2004, 38, 258; 53, 373) and Animal Protection Act (APA, RT I 2001, 3, 4; 93, 566; 2002, 61, 375; 63, 387; 96, 566; 2004, 38, 257; 38, 258). All bat species found in Estonia are listed as belonging to protection category II under the NCA. The bat species endangered in Estonia are listed in the Estonian Red Data Book (Lilleleht, 1998).

Development of a conservation management plan for bats (according to the NCA, action plan for the conservation management of bats) covering the entire territory of Estonia was launched by Regulation No. 59 of 11 September 1998 of the Minister of Environment. Action plans for the conservation management of individual species are developed to ensure the favourable conservation status of the protected species concerned (NCA, Subsection 49(1)). Development of such plans is required if the results of a scientific inventory of a species indicate that the current measures fail to ensure the favourable conservation status of a protected species, or if the requirement proceeds from an international commitment (NCA, Section 49). Unlike for the action plans developed for individual protected species so far, it is expedient to develop one action plan for the conservation of all the 11 bat species known in Estonia, as they form a group affected by similar threats.

This Action Plan was developed for the conservation management of bats in Estonia for the period of 2005-2009. The plan should be revised in 2008 at the latest.

1. DISTRIBUTION, ABUNDANCE AND BIOLOGY OF BATS

1.1. Overview of bats’ lifestyle

The lifestyle of bats in the temperate zone exhibits a distinct seasonal pattern. All bat species of the temperate zone are adapted to cyclic weather conditions recurring at a regular one-year interval.

Bat habitats include summer day roosts, hibernation sites or hibernacula, transitional roosts, foraging sites and flight areas. Bats are active at dark warm nights, flying around at foraging sites and beyond. In summer bats spend the day at diurnal or day roosts and in winter they hibernate in hibernation sites.

As bats feed on flying insects, which are available in sufficient amounts only in summer in our climate, they spend the cold season (from October to April) hibernating. The Noctule Bat, Nathusius’ Pipistrelle, Common Pipistrelle and Parti-coloured Bat migrate from Estonia to winter in Central and Western European countries, such as Germany, Austria and the Netherlands. All of our five Myotis species and also the Brown Long-eared Bat and Northern Bat winter in Estonia.

As air temperature rises above +5°C, insects become active, enabling bats to forage. The first warm nights in mid to end of April mark the beginning of summer activity of bats in Estonia.

Most of the activities in bats’ life take place in summer (in Estonia from April to the end of September) – search for roosts, foraging, bearing and nursing of the young, pups beginning to fly, mating, seasonal migrations.

Bats mostly do not feed in the cold season. In winter they gather in hibernation sites (hibernacula), where they winter (often as colonies) at the expense of stored fat reserves, which have to be used very efficiently. The 6–7-month hibernation (with brief awakenings and relocations) uses up approximately a third of the animal’s autumn body weight. A single awakening from hibernation due to disturbance causes the loss of up to 5% of the animal’s body weight (Matti Masing, unpublished data). Too frequent awakenings may therefore prove fatal for the animals and repeated disturbances at a hibernaculum may be fatal for the entire colony.

Bats have a relatively long life span compared to other small mammals. According to literature data, the average life span of bats is 4–5 years but some specimens may live to be even 20–30 years old (Schober & Grimmberger, 1998; Masing et al., 1999).

The ecological-conservational description of the bat species found in Estonia and the near abroad is given in Appendix 1.

1.2. Distribution and abundance

There are more than 1,000 bat species worldwide, the majority of them belonging to the suborder of microbats (Microchiroptera). Europe is known to host 36 bat species, four of which were discovered only in the last decade. Eleven bat species are currently known in Estonia. The occurrence of four other species which have been found in Latvia is also possible (see Petersons & Vintulis, 1998).

All bat species living in Estonia have a broad distribution, being found in Europe, Asia and in some cases also in Northern Africa. Most of the bat species found in Estonia reach the limit of their distribution here and are therefore faced with worse living conditions, a relative lack of suitable habitats and a strong impact of various threats. Only one species – the Northern Bat – lives in the optimal part of its range here. All other bat species are considerably less abundant in Estonia.

Numeric data on boreal (in Europe – those living north of 55° northern latitude, where a total of 15 bat species have been found) bats are presented in Table 1. Bat sites in Estonia are shown in Figures 1-11.

According to present data, the bats found in Estonia fall into the following four categories according to their distribution and abundance (Masing, 2001).

A. Widely distributed and abundant species

(Estonian population estimated at 100,000–300,000 individuals)

1. Northern Bat (Eptesicus nilssonii)

B. Widely distributed and relatively abundant species

(Estonian population estimated at 20,000–50,000 individuals)

2. Brown Long-eared Bat (Plecotus auritus)

3. Daubenton’s Bat (Myotis daubentonii)

4. Nathusius’ Pipistrelle (Pipistrellus nathusii)

C: Locally distributed and relatively scarce species

(Estonian population estimated at 5,000–20,000 individuals)

5. Brandt’s Bat (Myotis brandtii)

6. Pond Bat (Myotis dasycneme)

D: Locally distributed and scarce species

(Estonian population estimated at up to 5,000 individuals)

7. Noctule Bat (Nyctalus noctula)

8. Natterer’s Bat (Myotis nattereri)

9. Whiskered Bat (Myotis mystacinus)

10. Parti-coloured Bat (Vespertilio murinus)

11. Common Pipistrelle (Pipistrellus pipistrellus)

1.3. Roosts
1.3.1. Summer roosts

In the warm season, bats roost predominantly in above-ground roosts (tree cavities and crevices, fissures in buildings, roof spaces) because they need warmth then (Reinwaldt, 1943; Ryberg, 1947; Kuzyakin, 1950; Ling, 1957; Strelkov, 1969; Gaisler, 1979; Masing, 1983, 1984, 1996). The roosts are used in daytime and sometimes also at night and may contain either individuals or larger aggregations called colonies. The number of individuals in a colony can change depending on the season or other conditions.

Bats often roost in spaces heated up by the sun (roof spaces and crevices) or use their own body heat to warm up tree hollows. Air temperature in their summer roosts, especially in nursery roosts, is high, often even above +30°C. When pups are able to fly, bats can also make do with somewhat cooler roosts.

Bats inhabiting forests and parks need tree hollows, crevices, etc. to roost in but in their absence can also use bird nest boxes or bat houses placed in trees (Keppart, 1986, 1993; Linnamägi, 1991). Larger summer colonies are often located in roof spaces or wall crevices of houses, which are more common in houses that are older and in disrepair.

In the second half of summer (in August and September), bats are also encountered in underground roosts, which they may later use as hibernation sites. In most cases the animals fly only at night there, spending the day in above-ground roosts (Masing, 1984). Only sedentary bat species have been found in underground roosts in summer in Estonia.

1.3.2 Winter roosts or hibernation sites

The hibernation sites of bats (also known as hibernacula) are often underground spaces, such as caves and cellars, which are comparatively easy to survey and in which all of our sedentary bat species have been found hibernating (Wasmuth, 1908; Reinwaldt, 1927, 1938; Mank, 1948; Ling, 1953, 1957; Poots, 1956, 1977; Randla, 1969; Masing, 1980, 1981, 1990). Above-ground hibernation sites are poorly known in Estonia due to their poor accessibility. It is likely that some bats hibernate in insulated parts of buildings (wall fissures, etc.).

Differently from summer roosts, hibernation sites are inhabited day and night. A hibernation site may be used by single individuals or larger groups or, in exceptional cases, even hundreds or thousands of bats. A group of bats at a hibernation site consisting of more than one individual is called winter colony.

1.3.3. Transitional roosts
At the beginning and end of the cold season, bats sometimes use seasonal transitional roosts, whose microclimate is between that of summer and winter roosts. Transitional roosts are found, for example, in the cellars of old manors and castles and play an important role in the monitoring of some rare bat species (e.g. Natterer’s Bat) (Masing, 1977, 1984).

Table 3 gives an overview of the frequency of occurrence of bats at roosts of different types.
1.4. Foraging

Bats forage mostly at night, flying either in the proximity of their roosts (often in the case of nursery colonies) or somewhat away from them (up to 10–15 km). It has been ascertained that larger bat species visit several different foraging sites during one night, especially in late summer, when nights are longer. The sites may be located kilometres apart (Kronwitter, 1988). Some species (e.g. Myotis species) forage more or less through the night, stopping for brief rest on some substrate. Other species (Nyctalus species and larger pipistrelles) feed actively for a short period of time (30–50 minutes) at dusk and dawn, when their prey insects are more abundant in the air, and spend the rest of the night at roosts. The duration of foraging depends on the quantity of prey insects.

Bats living in Estonia are insectivorous, feeding mostly on nocturnal insects, which they find using ultrasonic echolocation. Bats emit (through the mouth) ultrasonic pulses with a duration of 2–25 msec and inter-pulse interval of 10–500 msec (depending on the species, openness of the biotope and distance from the prey insect). The precise location of an insect on the horizontal axis of the environment in front of the bat is determined using the stereo effect of two ears, while the vertical location of the object is determined using the effect of changing the frequency of pulses (the frequency of sound vibrations at the beginning of the pulse is 30–150 kHz, dropping to 15–55 kHz by the end of the pulse). The echolocation sounds produced by bats in flight can be recorded with a bat detector, which converts ultrasonic bat calls into signals audible to human ear. Bat sounds heard through or recorded with the detector often enable the determination of the species and number of bats in flight (from the distance of a few dozen meters) (Ahlén, 1981, 1987, 1990).

1.4.1. Food items
The species composition of bats’ diet depends on the biotope, season, time of the day and bat species. Larger bats with stronger teeth (such as Nyctalus bats) often prey on beetles with thick chitinous shells, while smaller bats with finer teeth, such as smaller Myotis bats and pipistrelles, mostly forage on dipterous insects, caddisflies and other softer insects. The Brown Long-eared Bat mostly feeds on moths (Kuzyakin, 1950; Ling, 1953; Nyholm, 1965; Liiva, 1986; Liiva & Masing, 1987; Rydell & Petersons, 1998).

In Estonia, the prey insects of bats are very abundant at water bodies with natural banks but less abundant in forests and elsewhere farther from water (Matti Masing, unpublished data). This is probably the reason why bank areas of water bodies are important foraging sites for most of our bat species.

1.4.2. Foraging sites

Typical foraging sites are old forests, forest fringes, clearings, parks, gardens and avenues as well as the surroundings of water bodies (Ling, 1957; Masing, 1984, 1996; Möller, 2001; Roos, 2001) (Table 4). Some bat species forage, often in large groups, gliding over water or along the banks of water bodies, where nocturnal insects are often abundant. Some species feed on crawling insects, which they glean from the water surface, grass blades, ground surface, tree branches, attic walls, shed ceilings or from cellars and caves. On dark nights some bat species forage by circling around street lamps, which attract insects. The relative abundance of insects and consequently also that of bats foraging at water bodies is promoted by the presence of forest stands and relatively high night temperatures. Also the proximity of roosts adds value to foraging sites: bats are considerably less abundant in insect-rich foraging sites short of roosts.

The majority of bat species catch their prey in the air and also eat it there. There are species (for example, the Brown Long-eared Bat) that catch crawling insects and often take them to a safe spot, where the insect’s body is eaten and wings dropped. Feeding sites of the Brown Long-eared Bat have been found in attics, hallways, cellars and caves (Ling, 1953; Liiva, 1986; Liiva & Masing, 1987; Matti Masing, unpublished data). Daubenton’s Bat often snatches insects from the water surface, easily spotting them on calm water (Herman Limpens, oral data).

The intensity of foraging depends on the activity of insects, which in turn is determined by the season, air temperature, sky cloudiness, rainfall and the direction and speed of wind. When the temperature drops below +10°C, flying insects are less abundant and the foraging activity of bats is lower. On cool nights bats feed more often at water bodies, where the air is slightly warmer and insects more abundant. Daubenton’s Bats, which catch insects from the water surface, or Brown Long-eared Bats, which feed on moths sitting on branches, sometimes forage at very low air temperatures, even at 0°C. Noctule Bats, on the other hand, are relatively inactive at below +10°C and become more active on warmer nights when the air temperature exceeds +12°C (Matti Masing, unpublished data).

1.5. Breeding and juvenile development
The mating of bats and the associated territorial and vocal activity is observed in late summer, autumn and spring. Mating has also been observed to take place in underground hibernation sites when bats awaken there for some reason (Strelkov, 1971; Masing, 1984, 1990). Migratory species, such as Nathusius’ Pipistrelle, Common Pipistrelle, Parti-coloured Bat and Noctule Bat, have been observed to produce specific social calls (frequency 15–20 kHz) in the second half of summer, which is attributed to sexual activity. In Estonia this specific sound has so far been reported for Nathusius’ Pipistrelle (in late summer), Brown Long-eared Bat (mainly in spring) and Parti-coloured Bat (in autumn). The females of our migratory bats appear to travel to mate at more southern latitudes, where males of migratory species are abundant. Mating behaviour of these species is common in these regions (Strelkov, 1969; Matti Masing & Lauri Lutsar, unpublished data).

Mature females congregate at roosts to give birth, the resulting clusters being called nursery or maternity colonies or breeding colonies. Such colonies are usually formed in May or early June and disperse in August. A nursery colony commonly consists of 10–70 mature females. The air temperature at nursery colonies is very high, often above +30°C, which is vital for rapid development of embryos and for the growth of pups. Pups need to be able to fly by the end of July at the latest in order not to perish (Masing, 1984).

Females reach sexual maturity at 2–3 years of age. Nursery colonies also include some young non-breeding females (Matti Masing, unpublished data).

Bats have one litter per year, in Estonia usually from mid-June to the beginning of July. A litter consists of 1 or 2 (3) pups, depending on the species. Until pups are able to fly, they are nursed by mothers. They learn to fly at 3–4 weeks, thus in Estonia usually around mid-July. In some years pups in colonies suffer high mortality, which is evidenced e.g. by the abundance of weak pups dropping onto a church floor, destined to die soon (Poots, 1957; Matti Masing, unpublished data).

At the end of July or beginning of August, when pups have mastered flying, nursery colonies disperse into smaller groups, often changing their roosts. For some species (e.g. Pond Bat) there are also records of summer colonies consisting of males only (Alfred Benk, oral data; Matti Masing, unpublished data).

Juvenile mortality is rather high in bats, especially during the postnatal period and in winter. The animals that have survived their first winter have a rather high life expectancy.

1.6. Mobility, migration and life span

Bats are more mobile at the end of summer, in August-September, and in spring, in April-May, when they move between winter and summer roosts. Four of our bat species (Nathusius’ Pipistrelle, Common Pipistrelle, Parti-coloured Bat and Noctule Bat) are known to undertake extensive seasonal migrations to Central and Western Europe, which have been recorded both in Estonia and in the neighbouring areas (Strelkov, 1969; Panyutin, 1980; Masing, 1988, 1989; Petersons, 1990; Masing et al., 1999). The migratory nature of the above four species is also confirmed by indirect observations: it appears that these species have never been found in Estonia nor in the near abroad in midwinter (from December to March) (Table 1).

The first bat migration surveys in Estonia were conducted in 1984–1988 at the coast of Pärnu County. These revealed a high abundance of bats in the coastline area at the end of August and beginning of September. During the five years of study, hundreds of bats from a total of 11 species were caught at Kabli and Lao by means of large bird nets and bat traps placed therein (Masing et al., 1987a, 1987b). The dominant species among the migrating bats was Nathusius’ Pipistrelle but several Myotis species were also quite numerous. The latter are regarded as sedentary in Estonia but seem to move around more widely in late summer.

The autumn migration of migratory species takes place mostly before the weather cools down, that is, in August and the first half of September. Spring migration of bats has not been studied in Estonia. In spring, migratory species are encountered in Estonia mostly since mid-May, after trees have leafed out. According to some observations, migratory species have been recorded in Estonia in exceptional cases already in April (Lauri Lutsar & Eve Roos, oral data).

Seasonal migrations of sedentary bat species can sometimes exceed 100 km. In Estonia such movements are documented for the Pond Bat (up to 124 km), Natterer’s Bat (up to 102 km) and Daubenton’s Bat (up to 101 km). Seasonal movements of sedentary species common in Estonia, such as the Brown Long-eared Bat and Northern Bat, remain mostly in the range of a few dozen kilometres, rarely exceeding 40 km (Masing et al., 1999).

Banding of bats has enabled the determination of the life span of our sedentary species (Poots, 1956, 1977; Randla, 1969, 1978; Masing, 1989; Masing et al., 1999). According to banding data, the longest-lived species in Estonia are Daubenton’s Bat (up to 23.5 years), Pond Bat (up to 20.5 years) and Brandt’s Bat (up to 18.5 years). The Northern Bat (up to 15.5 years) and Brown Long-eared Bat (up to 14.5 years) have a somewhat shorter life span. The oldest Natterer’s Bat found in Estonia lived 11 years old (Masing et al., 1999) (Table 1).

1.7. Hibernation

Sedentary bat species live in Estonia all year round and also winter here. In Estonia bat hibernacula are mostly located in man-made underground spaces relatively well protected from cold and offering a stable and moist microclimate (Table 5).

Common winterers in Estonia are the Northern Bat and Brown Long-eared Bat, which can be found hibernating in underground hibernation sites of different types, from large artificial caves to small farm cellars. Myotis bats, on the other hand, have more specific requirements for wintering sites, preferring larger, warmer and moister spaces (Masing, 1980, 1981, 1983, 1984).

The hibernation sites of bats wintering in Estonia have to meet certain conditions, of which the most important ones are as follows: 1) the presence of suitable entrances (specific requirements vary between species); 2) suitable microclimate (air temperature in the range of –2…+8°C; high relative humidity – in the range of 85–100%; stable microclimate); 3) existence of cavities suitable for shelter; 4) low disturbance (Kuzyakin, 1950; Ling, 1953; Poots, 1956; Randla, 1969; Masing, 1982, 1984, 1990). The following additional conditions need to be met for the formation of large winter colonies: 5) spacious rooms and 6) long-term persistence of favourable wintering conditions (for decades) (Masing, 1990; Lutsar, Masing & Poots, 2000). Yet winter colonies do not form in all large artificial caves – for example in 1980 bats were not found in mine shafts at Kohtla and Ubja in Northern Estonia (Matti Masing and Paul Keppart, unpublished data).

In order to survive the cold season, bats build up a fat reserve, whose weight in autumn before the hibernation period amounts to 40% of their body weight (Ling, 1953).

The hibernation period starts when temperatures drop in autumn and ends with the arrival of warm weather in spring. The duration of the period varies between years and species, mostly lasting for 6–7 months. The shortest hibernation period in Estonia is observed for the Brown Long-eared Bat, which is still foraging in October and starts again in early spring – in late March (sometimes also in February if spring sets in particularly early). Other species start foraging in mid or late April, depending on weather conditions (Masing, 1984; Matti Masing, unpublished data).

The time of occupation of hibernacula in autumn varies between species. Myotis bats and Brown Long-eared Bats arrive at hibernacula mostly in September-October and in lesser numbers later in autumn. Northern Bats, which prefer to winter at lower temperatures (within the range of –2...+5°C), gather in larger numbers in underground hibernation sites only after the weather conditions deteriorate at the end of October or beginning of November. As the weather gets colder in December or January, additional Northern Bats arrive in underground spaces – probably from roosts less protected from the cold. In milder winters there are no latecomers – Northern Bats are therefore remarkably less abundant in warmer caves in mild than in harsh winters (Lutsar, 1994).

Bats may change hibernation sites during the winter and usually abandon places that have proved unsuitable – for example, when the air temperature drops below the critical level (Masing, 1981, 1987; Liiva & Masing, 1987). All Myotis species are relatively sensitive to cold and avoid changing hibernacula in winter.

Spring emergence from hibernation sites starts at the end of March (in Brown Long-eared Bat in February) and lasts through April. By the end of April the majority of bats have left their hibernacula, although some individuals may stay there until mid-May, seldom for longer (Randla, 1969; Masing, 1984; Masing & Poots, 1984).

Also the mating of sedentary bats takes place in underground hibernacula (Strelkov, 1971; Masing, 1984, 1990) and in some seasons (mainly in autumn or spring) some bats feed on the moths living there (see 1.4).

2. ECOLOGICAL BASIS OF BAT CONSERVATION
2.1. Bats – endangered species in need of protection

In Western Europe, a region strongly affected by human activity, a continuous decrease in bat abundance was observed in the second half of the 20th century. This was attributed mainly to disturbance and the decline of suitable habitats.

Human activity today endangers bats in a variety of ways: mining and construction works, road traffic, chemicals and smoke fumes, catching bats for food or taxidermy, killing by vandals. All threats have not even been studied yet (Strelkov, 1974; Stebbings, 1977, 1988; Bolshakov, 1981; Masing, 1984, 1992; Masing & Poots, 1984; Disser & Nagel, 1989; Schober & Grimmberger, 1998). Also the observations in Estonia suggest that bats have perished or been disturbed here due to human activity in caves and that important bat habitats have been destroyed (Poots & Masing, 1978; Masing & Poots, 1984; Masing, 1990, 1994, 1996, 1997, 1998, 1999, unpublished data; Kukka, 1994; Jakobson, 1998; Ilisson, 1999; Toots, 1999; Anonymous, 2000). Threat to bat hibernacula has increased in the recent decade. Old mine shafts are often frequented by tourists and new sand pits are opened (Tõnisson & Vellak, 1992; Grigoryev, 1994; Hanson, 1994; Kukka, 1994; Masing, 1994, 1998, 1999, 2000; Vananurm, 1994; Jakobson, 1998; Ilisson, 1999; Süvari, 1999; Toots, 1999; Anonymous, 2000). Bat populations in Estonia are threatened by demolition of old buildings or filling of their wall cavities, the use of toxic substances in repair works, destruction or damaging of underground hibernation sites, felling of hollow trees in parks, forests and avenues, polluting of water bodies serving as foraging sites, disturbance to the animals, falling victim to cats and dogs or killing by humans. Considering the expanding use of alternative sources of energy, it is necessary to identify the potential threats to migrating bats from windmills erected in coastal areas.

Bat colonies are sensitive to disturbance. In the event of constant disturbance, the animals either get accustomed to the disturbance or avoid the habitat concerned – this is not critically dangerous to bats but such habitat is of low value for them. Temporary (including single) disturbances may prove fatal in hibernacula and nursery colonies.

Danger to bats is aggravated by bats’ low reproductivity, late reproduction and colonial lifestyle – the damaging or destruction of one colony means the loss of a population over a large territory. Dependence on man-made habitats, especially hibernation sites, constitutes an additional aggravating factor in Estonia and also elsewhere in Europe.

As bats are highly mobile animals, their conservation management also needs to take into account the situation outside Estonia. The populations of species that are common, locally abundant and widely distributed in Estonia (Northern Bat, Brown Long-eared Bat, Pond Bat, Nathusius’ Pipistrelle) will not be in immediate danger of extinction in near future, being rather well adapted to the present-day landscape and anthropogenic impacts. The above four species have generally the same ecological status also in the neighbouring areas: in Latvia, Lithuania, Finland, Sweden and Norway (Table 2). The situation is different concerning rare species, some of which are likely to have become scarce namely due to human activity, which is suggested by indirect surveys and also by questionnaire data. Myotis species that are rare in Estonia are rare also in the neighbouring areas (Table 2, Figures 13 and 14). Therefore these species are in more serious danger.

Thus, the main attention should be paid to rare species but, considering the intensity and extent of the impact of anthropogenic factors, also the species presently common here should be addressed. By ensuring the preservation of the habitats of rare species we will, as a rule, preserve also the important habitats of more common species.

2.2. Threats to bats

Bats are threatened by direct perishing (killing) of the animals, endangering disturbance or deterioration of habitats up to their complete destruction (becoming unsuitable for the given species). In some cases the effects of different threat factors combine, which is particularly dangerous to wildlife populations. For example, the cutting of old-growth forests suitable for bats leads to simultaneous adverse effects of several ecological factors (loss of roosts, decline of foraging areas, reduced abundance of prey insects, worse microclimate), resulting in the site becoming unsuitable for bats. This may be accompanied with direct perishing of and disturbance to bats if forestry works are done in the warm season.

Threats fall into three categories: abiotic, biotic and anthropogenic. The conservation of natural fauna is understood first of all as the elimination or mitigation of anthropogenic threats or compensation of their effects.

On the other hand, man has created favourable habitats for bats: buildings, mines and other underground roosts, parks, ponds, reservoirs, bird boxes and bat houses. These are presently highly important for the survival of bat populations. One group of threats thus consists in the loss of man-made habitats or deterioration of their state due to the cessation or change of human activity.

The above considerations are reflected in the following list of direct threats:
·  disturbance at large artificial caves serving as hibernation sites for large bat colonies;
·  deterioration of the condition of large artificial caves important as bat hibernacula (up to the destruction of the habitat) by way of construction, demolition, closure, pollution or filling with garbage;
·  dilapidation and reconstruction or demolition of old houses and cellars serving as bat roosts;
·  felling of old trees (includes felling of individual trees as well as park reconstruction and logging);
·  dilapidation of bat houses

·  wooded meadows, wooded pastures and forest gaps growing over with brush;
·  killing of bats;
·  decrease in the abundance of prey insects due to the draining or plant infestation of water bodies or the use of toxic substances;
·  obstacles (windmills, high voltage power lines, etc.) built on bat migration routes (in coastal areas) may pose a hazard for migratory species.
The above threats are given in descending order of their importance for the species wintering in Estonia, which include also the species rare in Estonia and in the neighbouring countries. The first two factors are unimportant for migratory species. As the impact of various threats has been insufficiently studied in Estonia, the above ranking is inevitably but an estimate.

2.3. Favourable factors for bat conservation
As a contrast to threats, there also exist the so-called favourable factors supporting the populations of wild animals. The following favourable factors are relevant for bats in Estonia:
·  benevolent attitude toward bats and the resulting bat-friendly behaviour;
·  long tradition (since 1947) of bat research and conservation awareness raising and availability of the relevant experts;
·  building of public awareness of bats and bat research, including presentations, articles (since 1958), radio and TV programmes (since mid-1960s), school presentations, leaflets (since 1997), special events (including Bat Days held since 2001);
·  designation of all bats as protected species in 1958;
·  erection and maintenance of numerous bird boxes in forests in the years 1960–1990; the boxes were used as roosts by at least 7 bat species (since  the 1960s);
·  designation of the most important bat hibernacula as protected sites (since 1981);
·  contribution of non-profit associations (Sicista Development Centre and Estonian Fund for Nature) to bat conservation; establishment of the Bat Research Team in 1992;
·  works under the national bat monitoring project (since 1994);
·  improvement of hibernation conditions at underground wintering sites (since 2000 at Suuremõisa, Raadi, Kloostri, Vatla) and modernisation of the conservation of large protected hibernation sites (such as Piusa, Laagri, Vääna-Posti) through the establishment of species protection sites;
·  commissioning of the preparation of a management plan for bats by the Nature Conservation Department of the Ministry of the Environment (2002);
·  implementation of the Estonian Forest Conservation Area Network Project (EFCAN) and Key Biotopes Project and launching of forest certification and environmental management standards in 2002; extension of the coverage of protected areas since 2004.
All of the above developments have increased public awareness, contributed to the spread of positive attitudes and helped bats also in indirect ways. Nevertheless, we have to admit that the overall effect of the so-called favourable factors has not been sufficient and the efficiency of promoting bat conservation, bat research and practical conservation needs to be further improved.

3. CONSERVATION MANAGEMENT OF BATS
3.1. Legal basis for bat conservation

3.1.1. International agreements and commitments related to bat conservation

Of international agreements, our bats are covered by the Bern Convention (1979), Bonn Convention (1979) and the Agreement on the Conservation of Bats in Europe (1991). Estonia has joined the Bern Convention but not the Bonn one. However, Estonia has joined the Agreement on the Conservation of Bats in Europe (EUROBATS) under the Bonn Convention. Of the EU legislation, bats are covered by the Habitats Directive (1992). The principles of the Directive became applicable in Estonia with accession to the EU.

The Agreement on the Conservation of Bats in Europe (EUROBATS, 1991) is specially dedicated to bat conservation. Article III of the Agreement lays down the following obligations:
Fundamental obligations

Each party shall:
1) prohibit the deliberate capture, keeping or killing of bats;

2) identify those sites within its own area of jurisdiction which are important for the conservation status, including for the shelter and protection, of bats and protect such sites from damage or disturbance;

3) give due weight to habitats that are important for bats when deciding which habitats to protect for general conservation purposes;

4) take appropriate measures to promote the conservation of bats and promote public awareness of the importance of bat conservation;

5) provide advice on bat conservation, particularly with regard to bats in buildings;

6) take such additional action as it considers necessary to safeguard populations of bats which it identifies as being subject to threat; 

7) promote research programmes relating to the conservation and management of bats;

8) consider the potential effects of pesticides on bats and endeavour to replace timber treatment chemicals which are highly toxic to bats with safer alternatives.
All bats are listed in Annex IV of the EU Habitats Directive, which means a prohibition on killing them or destroying their habitats. In addition, the Pond Bat is listed in Annex II of the Habitats Directive, which means the obligation of establishing special areas of conservation to protect the habitats of the species.

3.2. Criteria for sites to be entered in the Environmental Register as bat sites and designated as species protection sites
All bat observations conducted at possible regularly occupied bat habitats are entered in the Environmental Register. Important species protection sites for bats are identified and delimited on the basis of  competent expert assessments (Nature Conservation Act, Section 48 Subsection 2), approved by the Minister of Environment and entered in the Environmental Register. The expert assessment shall take into account the specific habitat requirements of the species concerned and comprehensive information gathered on bats from the site.
The following sites may be designated as species protection sites for bats:

1) important breeding areas (in the warm season) containing nursery colonies and the associated foraging sites, together with the surrounding areas important for bats and constantly used by bats during the mating season but not as hibernation sites.

2) in the cold season – sites containing bat colonies
3) during the migration season (in spring and autumn) – migration flocking sites of bats
As a rule, summer and winter habitats of the same bat species are located in geographically separate areas. It is necessary to keep separate account of summer habitats and hibernation sites of bats (including the sites associated with migration and breeding).

Bat conservation needs to take into account both the number of known habitats of the species concerned and the estimated number of its habitats in Estonia. For example, where only 25% of the estimated number of habitats of a bat species are known, it is fully justified to designate all the known representative habitats as species protection sites.

3.3. Tasks for bat conservation management in Estonia

3.2.1. The purpose of bat conservation

The purpose of bat conservation in Estonia is to secure the survival of our bat populations. Special attention has to be paid to Myotis species rare in Estonia and in the neighbouring countries.

3.2.2. Tasks to fulfil the purpose


The tasks are ranked into two categories of importance: “priority” and “important.”

Priority tasks and the related activities:
·  to register the sites of regular occurrence of bats and establish species protection sites;
·  to secure favourable conditions at species protection sites, such as hibernation and breeding sites (colonies);
·  to reduce disturbance at species protection sites;
·  to secure the favourable condition of old single trees, parks, forest sections, wooded meadows and wooded pastures; 

·  to raise environmental awareness regarding bats;
·  to take bats into consideration in economic planning;
·  to gather up-to-date information on the condition of bat populations for the purposes of conservation management;
·  to secure the implementation of legislation necessary for bat conservation and develop management measures in the relevant plans.
Important tasks and the related activities
·  to maintain favourable conditions in old houses and cellars important for bats

·  to put up bat houses in designated places

·  to secure the favourable status of habitats suitable for bats

·  to study the impact of possible new threats, such as coastal windmills

4. ACTION PLAN FOR THE YEARS 2005–2009


4.1. Conservation research and monitoring of bats
·  national monitoring of bats

·  inventory of bat habitats and updating of the habitat database (EELIS)

·  assessment of the status of bat populations and their habitats

·  research into threats to bats

·  development and testing of bat conservation measures

·  planning of potential protected areas for bats (especially the Pond Bat)

·  planning and designation of species protection sites for bats
·  organisation of the relevant conferences and workshops

4.2. Public awareness of bats and their conservation

·  counselling (answering questions, solving pressing problems, homepage)

·  addressing of the issues of bat conservation in school curricula
·  courses for nature conservation staff, forest and park workers, construction workers, teachers, farmers, tourist guides and those interested 
·  preparation of a bat conservation manual and a guide to bats
·  preparation of an Estonian and English language short version of the present Action Plan for the Conservation Management of Bats as part of the Game of Estonia series

·  publication of the book “Bats of Estonia” in Estonian and English

·  a film on the bats of Estonia

·  general information dissemination through media

4.3. Improvement of the legal basis of bat conservation

·  establishment of species protection sites, special conservation areas and/or protected areas

·  drawing up/updating/improvement of protection rules

·  cooperation of Estonia with EUROBATS

·  updating of the current Action Plan

4.4. Practical management of bat conservation

·  improvement of inspection at hibernation sites, such as Ülgase, Piusa, Vääna-Posti, Viti, Laagri, Humala

·  construction of water barriers at cave entrances (sites: Ülgase, Vääna-Posti No. 1) and installation of alarm systems or lattice doors equipped with alarm systems at cave entrances where it is possible to secure actual guarding (sites: Ülgase, Piusa, Vääna-Posti No. 1 and 2, Viti, Laagri, Humala)

·  removal of garbage from caves (sites: Humala, Laagri, Vääna-Posti No. 1)

·  instruction of visitors (sites: Ülgase, Piusa)

·  bat-friendly repair works (closure of large openings to minimise draught) at underground hibernation sites (cellars)

·  bat-friendly repair (works to be avoided from May to August) of summer roosts (buildings)

·  making and placement of bat houses

·  organisation of bat-friendly maintenance of protected parks (hollow trees to be preserved)

·  consideration of the conservation requirements of bats in environmental impact assessment
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�	 Understood as microbats for the purposes of this Action Plan (Microchiroptera)







