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A small Myotis-bat, probably Myotis brandtii,
foraging at counting area number 35 (dry).

For mapping, bats were recorded moving either on foot (4 km/h) along a 25 km
long observation route; or using a boat along a 3.5 km long water route to count bats
flying over water, away from the shoreline.
The duration of counts at counting points depended on the site and were from one
to three 5-min periods per count, as a rule.

Introduction

The same routes and bat counting points were used twice, once during each
study period (A and B). In both periods over 200 counting points were exploited,
thus during two periods of study the total number of counts was over 400.

Bats (Chiroptera) are considered protected animals throughout Europe. One thing is
protection of bats on paper but another thing is implementation of bat conservation
measures on landscape where bats actually live. Often those two aspects are not
separated in a human society, which has caused misunderstanding and has given
birth to a wide-spread opinion that if bats are protected on paper this means that they
are also (automatically) protected in reality. But this is not true. Almost everything
can be put on paper, yet life beyond paper is a very different thing ....
In many ways the develeopment of human societies in Europe has gone through a
steady regression. In a contemporary society where the power of money rules,
KNOWLEDGE is not a value any more.
Today, the abandonment of knowledge-based lifestyle can be observed in any
branch of the human society, among them also in the branch of nature conservation.
PROPER KNOWLEDGE is not needed any more, and those who have gained it
lose their jobs easily. This is a harsh reality, no matter if someone wishes to accept it
or not.

The observation route went through different habitats, so after the study it was
possible to estimate the approximate total number of bats flying in the study area.

Fig. 5. Linnamäe hydropower plant. In recent years this place has become a
severe battleground of nature conservation.
Representatives of the ruling power are eager to destroy this power plant together with a 100
year old Linnamäe reservoir, which is the main foraging area of a rare summer colony of
Myotis dasycneme, one of the specially protected bat species in Europe. But local people and
some naturalists are against such a violent action, which will destroy or significantly damage
the habitats of animals living on the banks of Jägala River.

Even the best experts in their fields cannot find job in a contemporary system run by
the power of money. This way expert knowledge is constantly wiped out of the
society ....

ACTION carried out to get the results in bat-related
education and nature conservation (chronologized order)
● Choosing a bat study area in northern Estonia (Figs. 1 and 11).
● Choosing the right equipment to efficiently carry out the study (Figs. 9 and 10).
● Choosing the right weather for the observation and counting of bats at night
(temperature at least +8 ºC, no rain, no strong wind).

Fig. 12. Bats counted at 42 counting areas in May and June 2018.

A – end of May and June (11 nights of observation);
B – August (9 nights of observation).

● Bats found during counts were identified on species level using a D240x detector,
common methods of acoustic identification, personal experience and (sometimes)
visual observation using a hand torch, as well as taking photos of the flying bats
(Figs. 4, 7 and cover).

Fig. 6. Night view of Linnamäe reservoir with the team of local boatmen preparing
for a batnight to count bats at this largest freshwater body in the lower basin of
Jägala River.
Seven bat species have been found here flying and foraging above the water. It is one of the
two places in northern Estonia where Myotis dasycneme, a specially protected bat species in
Europe, has been observed foraging in great numbers during the period of maternity colonies
in June.

In this presentation I show how it is possible to reveal an important bat area in
northern Estonia by doing efficient fieldwork during 20 nights, by using good
thinking as well as support of local people, to build a solid ground for the
implementation of bat conservation in this area.

● Grouping of closely located counting points into 42 counting areas (Fig. 11). The
counting areas represented habitats of two main types, dry and wet. Dry habitats
included 20 sites away from bodies of water like rivers, reservoirs, large ponds and
coastline of the Gulf of Finland (at least 50 m away from water). Wet habitats
included 22 sites close to bodies of water (less than 50 m away from water), where
bats flying at shore areas and over water were detected. Thus, the habitat preference
of every bat species could be detected and measured during both study periods.
● 30-min bat counting data were received for each counting area using 2–3
counting points, for periods A and B separately (Figs. 12 and 13).
● Revealing habitat preference (dry or wet) of observed bat species during two
periods, A and B (Fig. 14)

Fig. 13. Bats counted at 42 counting areas in August 2018.

● Accumulating data collected from observation lines (25 km on foot and 3.5 km
from boat) and from over 200 counting points, and extrapolating them to the whole
study area, considering the existing habitats. Thus, approximate numbers of bats
flying in the study area were received for both periods, A and B (Table 1).
● Comparison of bat densities recieved from the study area with estimates of the
whole Estonia (Table 1).
● On the basis of bat estimates received during this study making an expert
decision on the study area, which presents an important summer habitat for bats in
Estonia where at least 10 bat species live during summer and at least 6 species may
have summer colonies in the area.

Before the summer of 2018, bat observers have visited this area twice: in July, 2002,
and again in the summer of 2017. On the first occasion it was a short observation
during some hours of night in which four bat species were found by the river in the
vicinity of Jägala waterfall using bat detectors: Myotis daubentonii, Pipistrellus
nathusii, Pipistrellus pipistrellus and Eptesicus nilssonii (Lauri Lutsar and Matti
Masing, unpublished data). On the second occasion it was a detector-based study
during 12 nights when the same four bat species were found, and in addition also
Myotis dasycneme (Lutsar, 2017).

Study area and methods used during this study

Out of 10 or 11 bat species only two species (Plecotus auritus and Vespertilio
murinus) were observed flying away from water remarkably more often than they
did by water, which both species did in August.

● 5-min, 10-min or 15-min bat counting carried out at every counting point during
two periods:

This is why the issue of NATURE CONSERVATION becomes more and more
important, as long as there exist people who bear the old values, which date back to
the times when harmonic coexistence of man and nature has been an essential part
of lifestyle.

In my understanding nature conservation should be based on proper knowledge. Bat
conservation should be based on proper understanding of where bats live, what they
do during different periods of year, and what they need for survival. This is
something which ruling powers cannot accept. For instance, for decades they have
refused to support the creation of the database of important bat sites in Estonia.
Etc., etc. ....

All 3 or 4 species of Myotis, Plecotus auritus and Pipistrellus pipistrellus were
flying less often by the water during period B compared to period A. This can be
explained by warmer, longer and darker nights in the second half of summer when
insect food is available almost everywhere, thus bats can be dispersed widely over
the landscape without the danger of hunger.

● Establishing over 200 point counting points in the study area of 5 km².

Especially in nature-related branches such as education and nature conservation has
the downfall been enormous during the last 30 years. In Estonia the scientific
grounds of nature conservation have been destroyed long ago, while the destruction
of habitats of protected animal species is going on in full force by using modern
forestry machines, superstrong unhealthy artificial lights polluting countless
evironments during the night, and so on ....

Sicista Development Centre is a NGO which I founded over 20 years ago, soon
after the Institute of Forestry and Nature Conservation where I worked as a
conservation scientist was closed. The goal of this NGO is to support and build a
knowledge-based human society, and its activities carried out through all this period
prove it.

During period B (August) 100% of individuals were found flying at wet habitats in
Pipistrellus pygmaeus and Nyctalus noctula.

● On the basis of the above expert decision proposing the area of lower basin of
Jägala River to be included in the list of important bat sites of Estonia, together with
the implementation of relevant bat conservation measures.
Fig. 7. Myotis dasycneme, a specially protected bat species in Europe, flying
above Linnamäe reservoir during one of the lightest nights of the year in midJune 2018.

● On the basis of the study proposing a simple scheme for a reliable detector-based
monitoring of bat populations in the study area, with 42 fixed and mapped counting
areas situated in different habitats (Fig. 11).

Fig. 14. Percentage of bats counted at wet areas during two seasons in 2018.

Comparison of bat estimates between two seasons, the study area and whole
Estonia (Table 1)

The study was carried out on the banks of Jägala River, one of the largest rivers
in northern Estonia, during late spring and summer 2018 (Figs. 1 and 11). This river
falls into the Gulf of Finland about 20 km east of Tallinn, capital of the Republic of
Estonia. The river has natural banks and it is surrounded by forests, meadows,
wetlands and fields (Figs. 2 and 3). Countryside type human settlements occur in the
area providing roosts for some bat species. There are two hydropower plants on the
river, built about 100 years ago (Fig. 5). There are some artificial lakes like
Linnamäe reservoir, Sukasilla (Virava) reservoir and Lundi reservoir, which bats use
as foraging sites during summer (Figs. 6 and 7). There are some ponds as well. This
area also includes Jägala waterfall, which falls down from the edge of the Baltic
Klint, about 4.7 km before the river flows into the sea (Fig. 8).

Most bat species prefered to fly and forage in areas close to water than away form it, epecially
during the first period of study in May and June. This can be explained by the short and light
nights at this period when bats do have a limited time of 2 or 3 hours for feeding during nights
with suitable weather, thus they concentrate foraging by water where insect food is most
abundant.
From Table 1 it seems clear that bat densities measured at the lower basin of Jägala River are
many times (often 20–30 times, and even more) higher than are the mean densities of the same
species estimated for the whole Estonia (Masing, 2015).
This should mean that the area of lower basin of Jägala River is extremely important for bats,
and thus, considering the constant threat by human activities to natural habitats in Estonia, this
area requires special measures of nature conservation to be implemented.

Thus, the study area (5 km²) consists of different habitats which in combination
might form an important area for bats during summer.

Methods of bat study implemented in this work provide nature conservation with an easyto-use tool to reveal important bat areas in a country, thus it will be clear for decision makers
in nature consevation at which sites bat communites should be protected most. To make the
estimation of the conservation value of each area more simple and uniform, the following two
indices are recommended.
First, the bat habitat index (BHI), measured as the number of individuals of a certain bat species
per km², will measure the conservation value of a studied habitat during the study period.
Figure 8. Jägala waterfall is the best known landmark in the area. Many people
visit this magnificent place to relax in nature, especially during summer.

Second, the bat area index (BAI), measured as the number of individuals of a certain bat species
per km² as well, will measure the conservation value of a studied area (which may include
several habitat types) during the study period.

Nine bat species have been found here flying and foraging along the banks of the river,
among them rare species in Estonia like Pipistrellus pipistrellus, Pipistrellus pygmaeus and a
small Myotis-bat, most probably Myotis mystacinus (Fig. 4).

Bat data was collected during two periods, A and B: A) end of May and June
(period of maternity colonies, 11 nights) and B) August (migration period and period
of late-summer colonies, 9 nights). Only nights with suitable weather (at least +8
°C, dry, not windy) were used for the study when the flight activity of bats was
expected to be high.

Fig. 1. Location of the study area shown on the map of Europe.

EQUIPMENT. The Pettersson D240x detector was used to find, count, map and
identify bats (Fig. 9). The Zoom H2 recorder was used to record selected bat sounds
for further identification using BatSound 4.1.4 programme (Fig. 10). Sony Cybershot DSC-HX400V camera was used to take photos of bats and their habitats. Fenix
TK22 hand torch was occasionally used to enlighten the flying bats in the purpose
of species identification.

Both indices are easy to calculate and implement in nature conservation, if the areas are properly
studied.

Fig. 11. Location of 42 counting areas (20 dry and 22 wet) in the study area of 5
km² in 2018, where each counting area contained 2–3 closely situated bat
counting points.

Results and discussion
Bat species found in the lower basin of Jägala River during two periods of
study

Thus, both indices can be used to compare the conservation value of different habitats and areas,
and they can be also used in comparison with the mean values of the country, as was done in
columns 4, 7 and 8 of Table 1.
Introduction of the above indices should guide the authorities of different countries to
order well understood conservation research from scientists, thus the society will steadily
become more educated, which means the constant increase of knowledge and wider involvement
of people in nature-related activities. All this will help to build a real knowledge-based human
society in Europe and maybe elsewhere on planet Earth from which the whole human race could
benefit a lot .... If there only is a wish to walk this way ....
Table 1. Comparison of bat estimates between the study area and the whole Estonia. Bats
counted at dry and wet counting areas are given separately in columns 2 and 5.
Total
number of
bats counted
at 42
counting
areas in
August
2018:
dry/wet

Estimated
number of
bats per
study area (5
km2) in
August

4.0

4/10

20

4.0

0.11

120

24.0

12/36

90

18.0

0.89

8/8

30

6.0

13/8

40

8.0

0.49

Plecotus
auritus

1/2*

10?*

2.0?*

11/3

30

6.0

1.11

Pipistrellus
nathusii

8/18

80

16.0

15/51

150

30

1.11

Besides four common bat species (Eptesicus nilssonii, Myotis daubentonii,
Pipistrellus nathusii and Plecotus auritus) also rare bats were living in the study
area. Among them Pipistrellus pygmaeus, one of the rarest bats in Estonia. This
bat was found foraging at three sites on the banks of Jägala River (counting areas
number 6, 9 and 14).

Pipistrellus
pipistrellus

0/11

20

4.0

3/5

15

3.0

0.04

Pipistrellus
pygmaeus

0/1

4

0.8

0/2

4

0.8

0.004

Eptesicus
nilssonii

25/34

100

20.0

53/58

150

30

4.44

It is noteworthy, that also Pipistrellus pipistrellus was found very often by the
riverbanks or by ponds situated close to the river. Pipistrellus nathusii was flying
mostly by the water as well, and in late August, when it migrates, this bat was
concentrating on the coastline where up to 20 individuals were passing at counting
area number 42 during 30 minutes.

Vespertilio
murinus

0/0

0

0.0

2/1

5

1.0

0.07

Nyctalus
noctula

0/0

0

0.0

0/3

5

1.0

0.03

* In May and June Plecotus makes mostly weak sound, thus hard to find using a bat detector.

Numbers of bats observed in the lower basin of Jägala River during two
periods of study
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During 20 nights of detector-based bat study I have found 10 or 11 bat species in the
study area of the lower basin of Jägala River (Table 1). This result exceeded my
expectations because only 5 bat species have been found there before.

Bat species

Total
number of
bats counted
at 42
counting
areas in May
and June
2018:
dry/wet

Estimated
number of
bats per
study area (5
km2) in
May and
June

Myotis
dasycneme

0/13

20

Myotis
daubentonii

5/51

Myotis
brandtii or
mystacinus

At least 6 species may have had summer colonies in this area, among them
maternity colonies which are essential for the survival of bat populations.
This study proved for the first time that Myotis dasycneme, a specially protected
bat species in Europe, is living in the lower basin of Jägala River during May
and June. Additionaly, this study showed that this bat probably has a summer
colony in this area, as individuals of this species were observed at 15 different
locations during May and June. Out of those 15 observations 10 were made at
Linnamäe reservoir (Figs. 6 and 7) proving that this large body of water is an
important feeding ground for this bat species during spring and early summer.
After Palmse, this study area is the second place where a summer colony of Myotis
dasycneme has been found near Estonia's northern coast. Thus, it should be
considered a special living area for this species.
Figure 9. Equipment used to find and count bats in 2018.
Fig. 2. View of Jägala River 300 metres before it falls into the Gulf of Finland.
Natural and semi-natural habitats stretching along the banks of this river provide bats with
suitable living conditions during the summer.

Pettersson D240x detector, 2) Zoom H2 digital recorder, 3) Philips SBC HL145 headphones.
The heterodyne display of the detector is set on 35 kHz, which enables to listen ultrasounds in
the interval of 30–40 kHz. Other frequencies are also audible if the bat is passing close from
the detector.

The results of bat counts carried out at 42 counting areas are presented on Figs. 12
and 13.
Each result given on those figures represents the maximum number of flying bats (by species)
observed at relevant counting points belonging to a set of a certain counting area (dry or wet).
Total duration of counts at each counting area was 30 minutes. Dry counting areas (20) are
shown in red while wet counting areas (22) are shown in dark blue colour. Total number of bat
observations during 20 nights was over 600 while the number of bats observed at 42 selected
counting areas was 478 (188 in period A and 290 in period B).
Fig. 3. Riparian forest with deciduous trees like Alnus glutinosa is a special type
of habitat at Jägala River. A „small myotis”, probably Myotis mystacinus, is living
here during summer (Fig. 4).
Pipistrellus pygmaeus, a rare bat in Estonia, together with other bat species has been found
here, too.

Figure 10. The sound of a bat stored in a computer is opened in BatSound
prorgramme, thus the sound characters visible on computer graphics can be used
to identify the species of this bat.
Three different figures are visble on this computer screen, each of which revealing species
specific sound charactes: 1) spectrogram (sonogram, on the left), 2) oscillogram (on the right)
and 3) power spectrum (energogram, in the center).
Six main sound characters can be observed and/or measured from these figures: 1) start
frequency of the pulse, 2) end frequency of the pulse (those from sonogram), 3) peak
frequency of the pulse (from energogram); 4) pulse duration, 5) interpulse interval (those from
oscillogram, if the sound is strong enough) and 6) shape of the pulse on sonogram (Masing,
2004, 2006, 2011).

Fig. 4. A small Myotis-bat, most probably Myotis mystacinus, foraging in a
deciduous forest on the left bank of Jägala River before dawn, about 60 m
upstream of Jägala waterfall.

The common route counting method (RCM-2: Masing et al., 2002, 2005; Masing,
2013) was used to count and map bats. One component of this method (line counting, LC)
was only used to observe and map bats while the second component (point counting, PC)
was used to map bats and count them at selected points situated in different habitats. Over
200 counting points were established in the study area where counts were carried out
during 5-min periods, using the detector which heterodyne system was mostly tuned on
35 kHz. Regularly, the Vilnius-method or Oslo-method was implemented, in which the
observer uses the detector's time-expansion system for 5–6 seconds regularly during the
count to listen to the bats calling on other frequencies than between 30 and 40 kHz
(Masing & Baranauskas, 2011). Thus, all bat species present could be observed during the
study.

During two study periods the following three bat species were numerous in the
study area: Myotis daubentonii, Pipistrellus nathusii and Eptesicus nilssonii.
All of them were high in numbers indicating that maternity colonies were probably
present.
Other species were relatively rare, but some of them had probably summer colonies
as well.
In August the numbers of Pipistrellus nathusii had increased more than twice, which
indicated that riverside habitats were important feeding sites of this species.

Estimated
number of
bats per 1
km2 of
study area
in May and
June

Estimated
number of
bats per 1
km2 of
study area
in August

Estimated
number of
bats per 1
km2
considering
whole
Estonia
(45,000
km2)
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Habitat preference of bat species in the lower basin of Jägala River during two
periods of study
The habitat preference of each bat species (dry or wet habitat) has been measured
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It appeared that most bat species prefered wet habitats compared to dry habitats
situated away from water. This can be explained by the abundance of insect food
available by water.
During period A (May and June) 100% of individuals were found flying and
foraging at wet habitats in Myotis dasycneme, Pipistrellus pipistrellus and
Pipistrellus pygmaeus.
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