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Abstract. The bat fauna was studied at six localities of protected natural forest fragments in the southern
part of the Brdy Mts. (south-western Bohemia), in the years 2019-2020. Netting and acoustic detection
on line transects were used in order to document the species composition and flight activity of bats at the
localities under study. Altogether, 24 individuals of seven bat species were netted. In total, 643 minutes
of the presence of flying bats were registered within 56.5 transect hours. With use of these methods, at
least 16 bat species were recorded. Of them, Myotis myotis, M. mystacinus / M. brandtii, M. nattereri,
Eptesicus nilssonii, Pipistrellus pipistrellus, Plecotus auritus, and Barbastella barbastellus represent the
constant species group with respect to their occurrence at the localities. Pipistrellus pipistrellus was the
most frequent species (54%), with the highest relative flight activity at all localities. The highest inten-
sity of flight activity of the bat community was observed in habitats with rocks, boulder accumulation,
and open stony debris (14.17 min+/h). The highest bat species diversity was registered in habitats with
the prevalence of herb-rich mixed beech forest stands (15 species, diversity index H’=2.02; equitability
E=0.75). A series of calls of Hypsugo savii was registered in the Na skalach Nature Reserve on § May
2020. It represents the first finding of this species in the region of the Brdy Mts.
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INTRODUCTION

Although the research of the bat fauna of the Czech Republic has been traditionally of a high
standard, there are territories on a finer spatial and habitat scale from which data are very scant or
missing at all. This is the case of the natural forest remnants in the southern part of the Brdy Mts.

In 2019 and 2020, a survey of bat fauna was carried out in small-scale specially protected
areas within the Tfemsin (southern) part of the Brdy Mts. These reserves represent fragments of
natural forest habitats within a more or less compact area of commercial forests with a prevalence
of spruce plantations. The survey brings the first systematically collected information on bats
in this territory. Although primarily a basic inventory, a large amount of data was eventually
collected using standard methods. These data provide a fairly comprehensive overview of the
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species composition, occurrence, and flight activity of bats, and allow for a partial comparison
of the particular sites and habitats under study.

STUDY AREA

The survey was carried out at model forest localities in the territory belonging to the geomorphological
unit “Brdska vrchovina” highlands, more specifically to its southern part, called “Tfemsinska vrchovina”
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Fig. 1. Schematic map of the study area (grey colour — forests, numbers represent particular localities,
see Table 1).
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highlands (HRNCIAROVA et al. 2009). Several fragments of natural forests have remained preserved at these
localities, most of which are currently defined as small-scale specially protected areas and/or Natura 2000
sites (SCI). The whole area under study is currently a part of the Brdy Protected Landscape Area. A total
of six localities (small-scale protected areas), located at the altitudes of 592—778 m a. s. 1., were subject
to the study of bat fauna (Fig. 1). For each locality, the code of the mapping square of the KFME system
(Sravik 1971) is given:

1 —Koksin Nature Reserve (mapping square 6348) — situated on the northern and north-western slopes of
the Koksin hill, at the altitudes of 592—673 m a. s. 1. It is located 1.2 km east of Mitov, in the Hotehledy
cadastral unit. The nature reserve was established in 1955, its current area is 20.63 hectares. The remnants
of natural forest ecosystems, in particular herb-rich beech forests and mixed beech-fir forest stands are
among the main protected phenomena there.

2 — Fajmanovy skaly and Klenky Nature Reserve (6448) — located on the slopes exposed southwest, around
the Fajmanova skala rock, at the altitudes of 688—778 m a. s. 1. The location is about 3 km SW of Nové
Mitrovice, in the Chynin cadastral unit. The nature reserve was established in 1955, amended in 1991
and 1999; its current area is 30.04 hectares. The area is protected mainly because of the remains of relic
pine forests on the lydite rocks and stony debris, and fir-beech-spruce forest stands. Much of the natural
growth was strongly influenced or replaced by the Norway spruce and Scotch pine plantations in the past
(ZAHRADNICKY & MACKOVCIN 2004).

3 — Chyninské buky Nature Reserve (6448) — lies about 4 km east of Nové Mitrovice, on the south-eastern
edge of the Nad Marastkem plateau (ca. 800 m a. s. 1.), at the altitude of 730-768 m a. s. 1., in the Chynin
and Rozelov cadastral units. The nature reserve was established in 1933, the last amendment was in 1999
and the current area is 13.99 hectares. It is a well preserved fragment of a natural mixed beech forest. In
some parts, the natural age and spatial structure of the forest has been preserved, with a number of old
beech remains and dead fallen trunks at various stages of decay. Nevertheless, the absence or suppression
of natural rejuvenation by game grazing is evident. The locality is dominated by herb-rich beech forest
stands (ZAHRADNICKY & MACKOVCIN 2004).

4 — Misovské buky Natural Monument (6448) — situated on a slightly bowed northern slope below the
Nad Marastkem summit plateau (ca. 800 m a. s. 1.) at the altitude of 715-740 m a. s. L. It is located in
the MiSov cadastral unit, approx. 2.5 km of MiSov. The protected area was established in 1955, newly
designated in 1999, currently with the area of 5.08 hectares. It is a small fragment of natural acidophilous
beech forests with scattered fir trees. The forest retains its natural character in some parts, but the Norway
spruce is predominant in most of the area. The age and spatial structure of the stands appears to be strongly
influenced by the grazing pressure of the game.

5 — Getsemanka Nature Reserve (6348, 6448) — situated on the east to southeast facing slope of a ridge
running from the Nad Marastkem plateau, through the Na Burku summit to the settlement of Tesliny, at
the altitude of 680—748 m a. s. 1. The location is spread over two cadastral units, Huté pod Tfemsinem and
Vésin. The nature reserve was established in 1966, the last announcement is from 2013, the current area
is 56.64 hectares. The fragments of natural beech and ravine forests are the main protected phenomena.
The older (southern) part of the reserve (formerly referred to as Getsemanka I) has a primeval forest-like
character, the forest stands in the northern part of the reserve head towards primeval character in terms
of conservation objectives.

6 — Na skalach Nature Reserve (6348) — located on a rocky ridge and slopes with a mainly south-eastern
exposure. The protected area itselfis irregular in shape and extends around the Na skalach spot height. The
site lies at the altitudes between 674—746 m a. s. 1., ca. 3 km NW of Hut¢ pod Tfemsinem, or ca. 2 km SE
of Tesliny, in the VéSin cadastral unit. The nature reserve was established in 1966, revised in 1987, with
the current area of 24.04 hectares. The remnants of the natural, in particular acidophilous beech forest
ecosystems as well as mosaics of other forest habitats on the rocky ridge and slopes are the main protected
phenomena. A part of the natural forest stands has been influenced by artificial support of conifers in the
past. Currently, the spruce stands perish of droughts and bark beetles (AOPK 2013, DR USOP 2020).
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MATERIAL AND METHODS

The bat survey was conducted in the years 2019 and 2020. Bat occurrence was investigated by the following
standard methods (e.g. BCT 2001):

(A) Netting (capture of bats in mist-nets). Netting was used as a complementary research method, to re-
cord also the species which are more difficult to detect by an ultrasound detector. It was carried out at the
following sites on the following dates: at the Koksin NR (1) on 18 August 2019; at the Fajmanovy skély
and Klenky NR (2) on 2 August 2019; at the Chyninské buky NR (3) on 14 August 2019; at the Misovské
buky NM (4) on 30 August and 27 September 2019; at the Getsemanka NR (5) on 25 August and 8 Sep-
tember 2019; at the Na skalach NR (6) on 8 May, 14 and 20 August 2020. The captured individuals were
released at the same site after the species and age determination, and recording of basic biometric data.

(B) Acoustic detection. Due to the patchy character and the relatively small area of the localities under
study, the line transect method was chosen as the optimal method for the survey, in which the localities
were walked representatively and all recorded bat calls were continually registered and recorded. The
manual Pettersson D240 bat detector and the Zoom H2N digital recorder were used for the survey. The
call recordings were subsequently analysed in the BatSound4 software. The time (number of minutes)
during which a given species or pair of species was registered per hour transect (min+/h), was used as
a measure of the flight activity of bats (MCANEY & FAIRLEY 1988).

Each bat record or record series was assigned to a prevailing habitat type:

I - stands with a predominance of conifers, especially poor acidophilous beech forests and fir-beech forests
with a high proportion of spruce at higher altitudes;

II — deciduous and mixed forest habitats with predominant stands of the character of herb-rich beech and
ravine forests;

III — relic pine forests on rocks, rock ridges and open stony debris.

In addition to the number of species identified, species diversity in the particular habitats and localities was
expressed using the Diversity Index (SHANNON & WEAVER 1963) and Equitability (SHELDON 1969). Timing
of the study was chosen to capture the flight activity of bats during both the lactation and post-lactation
periods at each locality and habitat type. The monitoring was carried out in standard weather conditions
without precipitation, strong wind and extreme cold, from the dusk to the midnight (24:00 CET), on the
following dates: at the Koksin NR (1) on 18 May, 3 June, 18 August, and 1 September 2019; at the Faj-
manovy skaly and Klenky NR (2) on 5 and 7 June, 8 August, and 21 September 2019; at the Chyninské
buky NR (3) on 5 June, 15 August 2019; at the MiSovské buky NM (4) on 30 June, 29 July, 30 August,
and 27 September 2019; at the Getsemanka NR (5) on 14 June, 26 July, and 25 August 2019; at the Na
skalach NR (6) on 8 May, 26 June, 20 August, and 10 October 2020. A general overview of the acoustic
detection survey is provided in Table 1.

RESULTS AND DISCUSSION
Species diversity

Altogether, at least 16 species were identified by the methods used (Table 2): Myotis bechsteinii
(Kuhl, 1817) — Mb, Myotis myotis (Borkhausen, 1797) — Mm, Myotis nattereri (Kuhl, 1817)

— Mn, Myotis mystacinus (Kuhl, 1817) and/or M. brandtii (Eversmann, 1845) — Ms, Myotis
daubentonii (Kuhl, 1817) — Md, Eptesicus nilssonii (von Keyserling et Blasius, 1839) — En,
Eptesicus serotinus (Schreber, 1774) — Es, Vespertilio murinus Linnaeus, 1758 — Vm, Hypsugo
savii (Bonaparte, 1837) — Hs, Pipistrellus nathusii (von Keyserling et Blasius, 1839) — Pn, Pi-
pistrellus pipistrellus (Schreber, 1774) — Pp, Pipistrellus pygmaues (Leach, 1825) — Py, Nyctalus
noctula (Schreber, 1774) — Nn, Nyctalus leisleri (Kuhl, 1817) — N1, Barbastella barbastellus

66



Table 1. An overview of the acoustic detection survey carried out at individual localities and habitats

No. coordinates monitoring positive  dominance
time (min) minutes  positive of
site (mint)  minutes (%)
1 Koksin 49.6044°N, 13.6757°E 630 103 16.0
2 Fajmanovy skaly a Klenky 49.5790°N, 13.7235°E 570 143 222
3 Chyninské buky 49.5830°N, 13.7371°E 270 60 9.3
4 MiSovské buky 49.5972°N, 13.7384°E 660 57 8.9
5  Getsemanka 49.5951°N, 13.7537°E 540 133 20.7
6  Na skalach 49.6033°N, 13.7633°E 720 147 22.9
habitat
I 840 70 10.9
I 1 560 443 68.9
1 990 130 20.2
total 3390 643 100.0

(Schreber, 1774) — Bb, and Plecotus auritus (Linnaeus, 1758) and/or P. austriacus (Fischer,
1829) — Pa.

A total of 24 individuals of seven bat species were captured using netting at all localities.
A list of the captured individuals is provided in Table 3. The presence of 16 species or pairs of
species was recorded by an analysis of acoustic detection (Table 4).

Table 2. List of bat species registered at the particular sites (for explanation of the site numbers see Table 1);
D — acoustic detection, N — netting; K = constancy (%)

species \ site No. 1 2 3 4 5 6 K (%)
Myotis bechsteinii D - D - D+N N 66.6
Mpyotis myotis D+N D+N D D D D 100.0
Mpyotis nattereri D D D+N D+N D+N D 100.0
Mpyotis mystacinus / M. brandtii D D+N D D+N D D 100.0
Mpyotis daubentonii - - - - D N 333
Eptesicus nilssonii D D D D D D 100.0
Eptesicus serotinus D D D - D D 66.6
Vespertilio murinus - D - - D D 50.0
Hypsugo savii - - - - - D 16.6
Pipistrellus nathusii D D - - D D 66.6
Pipistrellus pipistrellus D D+N D D D D+N 100.0
Pipistrellus pygmaeus D - - - - D 333
Nyctalus noctula D D D - D D 66.6
Nyctalus leisleri - D - - D D 50.0
Barbastella barbastellus D D - D D D 83.3
Plecotus sp. D+N D+N D+N N D+N D+N  100.0
total of species 12 12 9 7 14 16
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Table 3. Bats documented by netting (site, date, number, sex)

species catch

Mpyotis bechsteinii Getsemanka (5) — 25 August 2019: 1 &'; Na skalach (6) — 14 August 2020:
1e

Mpyotis myotis Koksin (1) — 18 August 2019: 1 &; Fajmanovy skaly a Klenky (2) — 2 August
2019:1 43

Myotis nattereri Chyninské buky (3)— 14 August 2019: 1 &'; MiSovské buky (4) — 27 September
2019: 1 &'; Getsemanka (5) — 8 September 2019: 1 &

Myotis mystacinus Fajmanovy skaly a Klenky (2) — 2 August 2019: 1 &'; MiSovské buky (4) —
30 August 2019: 1 &

Mpyotis daubentonii Na skalach (6) — 14 August 2020: 1 &

Pipistrellus pipistrellus ~ Fajmanovy skaly a Klenky (2) — 2 August 2019: 1 &, 1 @; Na skalach (6) —
20 August 2020: 1 4,1 Q

Plecotus auritus Koksin (1) - 18 August 2019: 2 3 J'; Fajmanovy skaly a Klenky (2) — 2 August
2019: 1 &; Chyninské buky (3) — 14 August 2019: 1 &'; MiSovské buky (4)
—30August 2019: 2 3 &; Getsemanka (5) — 25 August 2019: 1 @, 8 September
2019: 1 &'; Na skaléach (6) — 20 August 2020: 1 &

In terms of constancy (sensu TISCHLER 1947 in Losos et al. 1984) and the prevalence found
at the particular localities, seven euconstant bat species were present in all localities, namely
Mpyotis myotis, M. mystacinus /| M. brandtii, M. nattereri, Eptesicus nilssonii, Pipistrellus
pipistrellus, Barbastella barbastellus, and Plecotus auritus. On the contrary, Nyctalus leisleri
and Vespertilio murinus fall to the category of accessory species, and Myotis daubentonii, Pi-
pistrellus pygmaeus, and Hypsugo savii as accidental species were present only at two or one
of the localities (Table 2).

Forests generally represent an original natural habitat for bats, with numerous structured
micro-habitats providing roosts and/or foraging grounds for a number of species (PATRIQUIN
& BARCLAY 2003, REHAK et al. 2007, BRIGHAM 2007). Most of the central-European bat species
use, in a species-specific way, the forest environments (see e.g. MESCHEDE & HELLER 2000),
which is also true of the species found in the Czech Republic. The total number of species re-
corded at the localities under our study is relatively high for the complex of small-scale forest
protected areas of the medium altitudes (590—780 m a. s. 1.). In particular, the relatively large
species diversity found at these localities may be a result of the high proportion of natural forest
habitats and thus a diversified supply of roost and food microhabitats (JUNG et al. 2012). The
effect of the relatively large forest complex in the southern part of the Brdy Mts. together with
the surrounding areas, which are relatively rich and not very fragmented in terms of suitable
environment for forest bats, seems to be also important. Larger forest units (over 1000 hectares)
are known to be of vital importance for bats in the Central European landscape, with a high
species diversity and the presence of dendrophilous species (REHAK et al. 2008).

Hypsugo savii occurrence

The finding of Hypsugo savii represents the first evidence of this species from the southern Brdy
Mts. and the adjacent areas of western and southern Bohemia. This record comes from the Na
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skalach Nature Reserve (6), specifically from the summit ridge area with a number of smaller
rock formations and stony debris (Fig. 2). The site has a relatively open character without a tree
canopy, whose effect is currently amplified by the decay of stands with the dominating spruce
trees in the close surroundings. A series of acoustic signals, corresponding to the flight and
hunting of Hypsugo savii were registered four times between 21:59-22:40 CET on 8 May 2020.
The new finding of H. savii in the area under study corresponds with the trend of expansion
of this Mediterranean species northwards to Central Europe, documented since the 1990s (e.g.
SPITZENBERGER 1997). This spreading was described in detail first in Austria (SPITZENBERGER
1997, REITER et al. 2010b) and then documented in other countries, with newly established
populations usually in the proximity of anthropic environments (SPITZENBERGER 2001, GAISLER
& VLASIN 2003, BARTONICKA & KANUCH 2006, LEHOTSKA & LEHOTSKY 2006, DANKO 2007,
GORFOL et al. 2007, REITER et al. 2010a). Within the territory of the Czech Republic, the spe-
cies was first documented in southern Moravia (REITER et al. 2010a), then gradually expanding
through Moravia to central and northern Bohemia (BARTONICKA et al. 2017). The spreading
is now documented throughout Central Europe (UHRIN et al. 2016, voN WoITON et al. 2019).
Hypsugo savii inhabits primarily natural rock habitats and uses rock crevices as roosts in the
Mediterranean part of its distribution range (HORACEK & BENDA 2004, KipsoN et al. 2018). The
newly established populations in the northern areas use almost exclusively fissure-like roosts

Table 4. Relative intensity of flight activity of bats (min+/h) and species diversity at individual localities
(1-6) and habitats (I-11I)

species \ locality — habitat 1 2 3 4 5 6 I 1I III total total %
Myotis myotis 057 126 133 009 144 0.67 0.15 1.12 0.75 0.76 6.7
Mpyotis bechsteinii 0.10 - 044 - 022 - - 023 - 0.11 1.0
Mpyotis nattereri 0.57 032 0.89 082 033 1.17 077 0.69 0.63 0.67 59

Mpyotis mystacinus / M. brandtii 0.20 042 1.11 027 044 042 008 0.54 031 035 3.1

Myotis daubentonii - 0.22 - 0.15 0.13 0.11 1.0
Myotis sp. - 030 - - 033 016 0.08 0.12 025 0.14 12
Eptesicus serotinus 0.10 0.11 0.44 - 044 033 031 0.19 019 1.7
Eptesicus nilssonii 020 190 0.89 0.55 211 1.00 0.54 1.15 131 1.04 92
Hypsugo savii - - - - - 042 - - 025 0.09 07
Pipistrellus nathusii 0.40 0.32 — - 122 025 0.69 0.13 037 33
Pipistrellus pipistrellus 580 6.11 13.33 255 5.89 642 269 646 890 6.11 54
Pipistrellus pygmaeus 0.10 - - - - 0.08 - 0.04 0.06 0.04 04
Pipistrellus sp. - - - - 0.11 - 0.04 - 002 02
Nyctalus noctula 1.33 021 1.11 - 0.11 042 - 069 038 043 38
Nyctalus leisleri - 0.11 - - 078 0.25 035 0.13 0.19 1.7
Nyctalus sp. - 032 022 - - - 0.04 0.19 0.07 0.6
Vespertilio murinus - 042 - - 0.11 0.08 - 0.04 031 0.11 1.0
Barbastella barbastellus 0.10 0.11 - 1.18 0.78 0.08 1.00 030 0.06 039 34
Plecotus sp. 020 021 0.44 - 022 0.08 015 0.15 0.19 0.12 1.1
total 9.67 12.12 20.2 546 14.75 11.83 546 13.11 14.17 11.31 100
number of species (pairs) 12 12 9 6 14 14 7 15 15 16

diversity index H’ 147 156 130 1.06 197 154 149 202 1.58 1.76

equitability E 0.59 0.63 059 059 0.75 058 0.76 0.75 0.59 0.63
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Fig. 2. The locality Na Skalach — the site of finding of the Savi’s bat (Hypsugo savii) on 8 May 2020.
Photo by L. Burka.

in the man-made structures. The connection with human settlements is mostly understood as
a driver of the species expansion in the northern direction (UHRIN et al. 2016). Some authors,
however, stress that climate warming primarily encourages the expansion of its distribution
rather than synurbization (ANCILLOTTO et al. 2018). Telemetry shows that the occurrence and
spatial behaviour of H. savii in the newly occupied areas cannot be simply interpreted as syn-
anthropically centered, as the bat uses roosts in the urban environments on one hand, but the
hunting habitats are almost exclusively in the surrounding landscape and semi-natural habitats
on the other hand (ANcILLOTTO et al. 2018, voN WoIToN et al. 2019). Given the dynamics of
the species expansion, the presence of H. savii can be expected also in other areas of the Czech
Republic, probably not only in urban and suburban environments, as shown by our finding from
a natural habitat in the middle of a larger forest unit.

Foraging activity

A total of 643 minutes of flight activity of bats was recorded during 56.5 hours of acoustic
detection on line transects at six localities under study. The highest overall intensity of flight
activity of bats was observed in the habitat type III with the presence of rocks and open stony
debris (14.17 min+/h; Figs. 3, 4). Comparably high levels of the flight activity were also regis-
tered in the habitat type II, i.e. in the herb-rich mixed beech and ravine forests (13.11 min+/h).
Conversely, the relatively least used habitat was the poor acidophilous beech forest with a high
proportion of spruce (5.46 mint/h). In terms of specific localities, the highest level of flight
activity of bats was recorded in the Chyninské buky NR (3; 20.2 min+/h) and the Getsemanka
NR (5; 14.75 min+/h), while the lowest value was registered in the MiSovské buky NM (4;
5.46 min+/h).
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Fig. 3. Total relative intensity of flight activity of bats at the localities and habitats under study.

Fig. 4. Relic pine forests on rocks, rock ridges and open stony debris represent an important habitat type
within the study area, with the relatively highest flight activity of bats. Photo by L. BUFka.
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Analysing the whole data set, the highest flight activity was observed in Pipistrellus pipi-
strellus (mean 6.11 min+/h). The registered activity for this species was significantly higher
than for all other species, in almost all localities and in all habitat types under study (Fig. 5).
Other species with a relatively high flight activity were Eptesicus nilssonii (1.04 min+/h), Myotis
myotis (0.76 mint/h), M. nattereri (0.67 mint/h), Nyctalus noctula (0.43 min+/h), Barbastella
barbastellus (0.39 mint/h), Pipistrellus nathusii (0.37 min+t/h), Myotis mystacinus / M. brandltii
(0.35 min+/h). On the other hand, Eptesicus serotinus was registered uncommonly (0.19 min+/h),
as well as Nyctalus leisleri (0.19 mint+/h), Plecotus sp. (0.12 min+/h), Myotis daubentonii
(0.11 min+/h), M. bechsteinii (0.11 min+/h), and Vespertilio murinus (0.11 min+/h). Pipistrellus
pygmaeus (0.04 mint+/h) and Hypsugo savii (0.09 min+/h) were detected only rarely.

The habitat type of the predominant herb-rich beech and ravine forests represented the species
richest type of environment in terms of flight activity of bats. In total, 15 species or pairs of
species were identified there (diversity index H’=2.02; equitability E=0.75; Table 4, Fig. 7).
There was a relatively high proportion of Myotis myotis, M. mystacinus / M. brandltii, M. bech-
steinii, Nyctalus noctula, N. leisleri, and Pipistrellus nathusii in this habitat compared to the
overall distribution of the intensity of flight activity of individual species (Fig. 6). This finding
corresponds with the known fact that the preserved natural mixed beech forests (as a potential
natural vegetation type in most of the Czech Republic) generally represent an important habitat
type for bats, and are inhabited by a large number of bat species (REHAK et al. 2007). The stands
of herb-rich mixed beech forest within the localities under study are highly diverse in terms of
age and spatial structure, including spontaneous dynamics in space and time (in general, the
presence and activity of bats increases with increasing heterogeneity of structural parameters
of the forest; see e.g. JUNG et al. 2012). This increases the attractiveness of this habitat type for
bats by offering the roosting and foraging microhabitats.

flight activity [min+/h]

Pp En  Mm Mn Nn Bb Pn  Ms Es NI Pa Md Mb Vm Hs Py
snecies

Fig. 5. The relative intensity of flight activity of individual bat species in the study area (all localities
pooled, for species abbreviations see the text).
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Fig. 6. The relative flight activity of individual bat species in three habitat types under study.

Fig. 7. The highest species diversity of bats was found in the predominant herb-rich mixed beech and
ravine forests (Koksin Nature Reserve). Photo by L. Burka.
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The high species diversity was also found in the habitat type III — relic pine forests on rocks,
rock ridges and open stone debris. In total, 15 species were found there as well, but with a lower
equitability of their quantitative representation (H’=1.58, E=0.59). Pipistrellus pipistrellus and
Eptesicus nilssonii significantly dominated and the occurrence of Hypsugo saviii was found only
in this habitat type. These habitats usually offer a structured environment with a large number
of crevice roosts and, in some circumstances, can probably provide a rich food supply. It is
worth to note the direct observation of an intense foraging of several individuals of Pipistrellus
pipistrellus around the highly heated rock formations at the Fajmanovy skaly and Klenky NR
(2) on 2 August 2019 (Fig. 8).

A relatively balanced composition of the bat community, but with a significantly low species
diversity comprising only seven species, was recorded in the habitat type I — poor acidophilous
beech forests and fir-beech forests with a high proportion of spruce at higher altitudes (H’=1.49;
E=0.76). There was a relatively low dominance of Pipistrellus pipistrellus and, conversely, a high
representation of Barbastella barbastellus compared to other habitats. This pattern corresponds
with the results of previous studies. For example, within the study comparing bat communities
in different (semi)natural forests at different altitudes in the Czech Republic, a relatively low
species diversity as well as total foraging activity was found in the forests at altitudes above
700 m a. s. l. with a high proportion of spruce. The lack of food supply in these climatically

Fig. 8. Rocks and open stony debris offer a structured environment with a large number of roost opportu-
nities, warm rocks can attract a rich food supply (Fajmanovy skaly a Klenky Nature Reserve; 23 October
2021). Photo by L. BUFKA.
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unfavourable conditions, as well as the low supply of roosting opportunities in spruce forest
stands are stated as the main reason by various authors (see REHAK et al. 2007, BARTONICKA
et al. 2015).

Assessing the species diversity at the particular localities, the highest value was found in the
Getsemanka NR (5; 14 species, H’=1.97; E=0.75) and in the Na Skalach NR (6; 14 species,
H’=1.54; E=0.58). A relatively high species diversity was also observed in the Koksin NR (1;
12 species, H’=1.47; E=0.59) and the Fajmanovy Skaly and Klenky NR (2; H’=1.56; E=0.63).
In contrast, a smaller species number and lower diversity were found in the Chyninské buky
NR (3; 9 species, H’=1.3; E=0.59) and the lowest values were recorded in the MiSovské buky
NM (4; 6 species, H’=1.06; E=0.59; Table 4). The intensity of foraging activity and species
diversity at each locality undoubtedly corresponds to the representation of the habitat type (see
above). Furthermore, the species diversity at the particular localities is probably also positively
influenced by the size of the particular protected area, or also by the proximity or connection
with another area — in our particular case, proximity of the Getsemanka NR (5) and the Na
Skalach NR (6).

CONCLUSIONS

Relatively species-rich communities of bats were found during our survey in natural forest
fragments of the southern part of the Brdy Mts. At least 16 bat species were identified at the six
localities, which are listed as small-scale specially protected areas. This result has confirmed
the great importance of these sites, which represent a natural forest environment for bats, with
an abundant and structured micro-habitats, wide range of roosting and foraging opportunities.
Herb-rich mixed beech and ravine forests were the species richest type of environment in terms
of foraging activity of bats, while the lowest species diversity was found in acidophilous beech
and fir-beech forests with a high proportion of spruce. This broadly corresponds to the findings
of species diversity and foraging activity of bats in various natural and semi-natural forest habi-
tats in different altitudes in the Czech Republic. Rocks and stony debris may be very important
structures and habitats for bats in the study area. The relatively high species diversity and the
highest intensity of flight activity were detected in this habitat type. It offers a rich-structured
space with a large number of potential crevice roosts. The warm rock formations can be probably
attractive for some insects and other invertebrates and so, they can provide a good food supply
for bats. An important aspect in terms of bat foraging is not only the representation of individual
habitat types, but also, presumably, the size of particular reserves and their proximity to each
other within large and compact forest units. Also, on the larger landscape scale, the existence of
relatively varied, wooded, and rather extensively human-used adjacent areas can contribute to
the local rich composition of bat fauna. The confirmed occurrence of Hypsugo savii represents
the first finding of this species in the study area and adjacent regions. It is also interesting as
the record was made in a relatively large and compact forest.

SOUHRN

Fauna a letova aktivita netopyru v prirozenych lesich jiznich Brd a prvni informace o vyskytu
netopyra Saviova (Hypsugo savii) v tomto uizemi (Chiroptera: Vespertilionidae). Prizkumem bylo
zjisténo pomérné druhove bohaté spolecenstvo netopyri vyuzivajicich fragmenty ptirozenych lest jiznich
Brd. Celkem na Sesti lokalitach, které jsou vedeny jako maloplosna zvlasté chranéna izemi, bylo zjisténo
minimalné16 druhti netopyrt. Potvrdil se tak velky vyznam téchto lokalit, které predstavuji ptirozené
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lesni prostiedi pro netopyry, s mnozstvim strukturovanych mikrostanovist’ a Skalou ukrytovych moznosti
a dobrych potravnich podminek. Druhové nejbohatsim typem prostiedi z hlediska letové aktivity netopyrt
byla stanovisté typu pievazujicich kvétnatych bucin a sutovych lest, naopak druhové chudé byly kyselé
buciny a jedlové buciny s vysokym podilem smrku. To rAmcové odpovida zjisténim o druhovém zastou-
peni a letové aktivité netopyri v riznych piirozenych a polopfirozenych lesnich stanovistich a v riznych
nadmotskych vyskach v Ceské republice. Velmi dileZitymi strukturami a stanovidti ve studovaném Gizemi
jsou skaly a kamenna mote, kde byla zjisténa také pomérné vysoka druhova diverzita a viibec nejvyssi
intenzita letové aktivity. Tato stanovi§té obvykle nabizeji bohaté strukturovany prostor s velkym mnoz-
stvim §térbinovych tkrytl a za uréitych okolnosti patrné vysokou potravni nabidku. Dilezitym aspektem
z hlediska vyuzivani netopyry je nejen zastoupeni jednotlivych typt stanovist,, ale patrné také velikost
jednotlivych rezervaci a jejich vzajemna poloha uvnitt vétsich kompaktnich lesnich celkd. Také navaznost
na pomérné pestrou, lesnatou, a lidmi spise extenzivné vyuzivanou krajinu v $ir§im okoli mize pfispivat
k bohat§imu lokalnimu slozeni netopyfi fauny. V ramci prizkumu byl akustickou detekei zjistén vyskyt
netopyra Saviova (Hypsugo savii), coz je prvni nalez pro vlastni Brdy a také prozatim pro celou navazujici
oblast zapadnich a jiznich Cech.
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