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Abstract. The occurrence of the Common pipistrelle in the bat fauna of the Bialowieza Primeval Forest was expected, because the
taxon P. pipistrellus was previously comprised of two separate species. Earlier observations of P. pipistrellus in the Bialowieza area
can mostly be counted for by the new species Soprano pipistrelle, which is considered equally widely distributed in the area. In this
study, we were able to record and distinguish several passes of the Common pipistrelle by means of bat detecting techniques. Bats
were found in two locations, the first one being the Bialowieza village, whereas the second one is the woodland in close proximity
of the Czerlonka village. It is very likely, that this species is more widely distributed in the Bialowieza area, especially in the vicinity

of human settlements.
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1. Wstep

Pierwsza informacja wskazujaca na genetyczng niejednoli-
to$¢ szeroko rozprzestrzenionego gatunku karlik malutki Pipi-
strellus pipistrellus byto odkrycie w jego obrebie dwoch form,
roznigcych sig czestotliwoscia sygnatdw echolokacyjnych tzw.
phonic types 45 1 55 kHz (Jones, Van Parijs 1993). Ostatecz-
ne potwierdzenie istnienia w obrebie P pipistrellus dwoch
gatunkow (dotychczasowego P. pipistrellus oraz Pipistrellus
pygmaeus) nastapito szes¢ lat pozniej (Jones, Barratt 1999).
Z ta chwila dotychczasowy obszar wystepowania gatunku
»Wyjsciowego” (jakim byt P. pipistrellus) wymaga korekty.

Od momentu stwierdzenia wspotwystepowania w Polsce
gatunkoéw Pipistrellus pipistrellus i P. pygmaeus (Rachwald,
Szkudlarek 2001) istniejace opracowania fauny nietoperzy
Polski rowniez stracily aktualno§¢. Wsrod wielu obszarow,
dla ktorych liste gatunkow nietoperzy uwazano do tego czasu
za W znacznej mierze kompletna, znajdowata si¢ roéwniez
Puszcza Biatowieska (Ruprecht 1983). Od lat 80. XX w. lista
gatunkow nietoperzy w niej stwierdzonych zwigkszyta sig
tylko o dwa (Rachwald, Szkudlarek 2001; Ruprecht 2004).
Przed podzialem na dwa taksony P. pipistrellus byt czgsto
odnotowywany na tym terenie (Ruprecht 1983; Rachwald,
Nowakowski 1994; Rachwald, Labocha 1996). Pozniejsza

praca Rachwalda i in. (2001) nie uwzgledniata istnienia P,
pyvgmaeus. Ogoblnie nalezy przyjac¢, ze wickszo$¢ danych
z tego terenu opublikowanych do 2001 roku zawiera informa-
cje o wystepowaniu pary gatunkow P. pipistrellus/pygmaeus
traktowanych lacznie (z wyjatkiem materiatow opartych na
nagraniach echolokacji, a wskazujacych na istnienie fono-
typu 55 kHz, np. Rachwald i Labocha (1996), gdzie mozna
przyjac, ze stwierdzono P. pygmaeus).

Oznaczenia za pomoca nagran detektorowych dokony-
wane w latach 90. XX w., w ktérych gatunkowi P. pipistre-
llus przypisywano czgstotliwos¢ 55 kHz, nalezy uznaé za
przynalezne P. pygmaeus. Nagrania o cze¢stotliwosci 38—45
kHz, wczesniej zwykle taczone z P. nathusii, mogty zawie-
ra¢ materiat zardbwno P. nathusii, jak i P. pipistrellus. Bada-
nia prowadzone za pomocg detektoréw ultradzwigkowych
na poczatku lat 2000. wskazywaly na stosunkowo liczne
wystepowanie na terenie Puszczy Biatowieskiej P. pygma-
eus, a wiec gatunku nowo ustanowionego (Rachwald et al.
2004). W tej samej pracy po raz pierwszy znalazta si¢ in-
formacja o stwierdzeniu w Puszczy Biatlowieskiej karlika
malutkiego, jednak bez podania szczegotowej lokalizacji.
Dla jednoznacznego potwierdzenia wystgpowania na tym
terenie P. pipistrellus konieczne bylo uzyskanie nowych
materiatéw z nagran lub z odtowow.
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2. Metodyka

Zastosowano metode rejestracji sygnatow dzwigkowych
emitowanych przez nietoperze, z oznaczaniem gatunkow
w wyniku pomiaréw i interpretacji wynikéw analizy spek-
tralnej nagranych dzwigkow. Do rejestracji w terenie wy-
korzystano detektory ultradzwickéw Pettersson D-980
pracujace w trybie divide-by-10 i time-expansion oraz reje-
stratory analogowe Sony WM-D6C z kasetami chromowymi.
Analizy sygnatéw dokonano za pomocg programu Pettersson
BatSound z komputerem PC. Przy interpretacji postuzono sig¢
publikowanymi danymi na temat sygnaldw echolokacyjnych
gatunku (np. Jones, Van Parijs 1993) oraz do$wiadczeniem
wlasnym autorow. Na tej podstawie przyjeto, ze sygnaty
echolokacyjne typu mieszanego FM-quasi CF o czgstotli-
wosci najglosniejszej czgsécei sygnatu (FMax) ponizej 52 kHz
(najczesciej 45 kHz) 1 odstepach pomiedzy sygnatami w serii
rz¢du 90 ms na obszarze Puszczy Bialowieskiej beda nalezaly
do osobnikdéw P. pipistrellus (ryc. 1). Nagrania prowadzono
w latach 1999-2005 w réznych punktach na terenie Puszczy
Bialowieskiej, w trakcie prowadzenia badan nad aktywnoscia
nietoperzy w borach $wiezych oraz podczas okazjonalnych
nastuchow na terenie Biatowiezy.

3. Wyniki

Uzyskane dane obejmuja tacznie 10 zarejestrowanych
sekwencji sygnatow nalezacych do P pipistrellus. Sygna-
ty stwierdzono w dwoch miejscach: na drodze oddziatowe;j
w poblizu wsi Czerlonka (Jagiellonski Tryb) — 8 przelotow
(52°40°30.4”N, 23°45°30.4”E) oraz w punkcie na skraju
Parku Patacowego w Biatowiezy — 2 przeloty (52°42°14.1”N,
23°50°56.4”E, ryc. 2). Wszystkie przeanalizowane sygnaty
odpowiadajg parametrom wlasciwym dla karlika malutkiego
1 r6znig si¢ od sygnatow karlika drobnego. Analiz¢ wybranej
sekwencji przedstawiono na ryc. 1.

4. Dyskusja

W latach 80. XX w. do fauny nietoperzy Puszczy Bia-
towieskiej zaliczano 12 gatunkoéw nietoperzy (Ruprecht
1983). Jedynym gatunkiem spoza tej listy, ktorego ewen-
tualne wystgpowanie brano jeszcze pod uwage, byt nocek
duzy Myotis myotis (Borkhausen 1797). Zrédta radzieckie
(Kurskov 1958, 1981) pisaty o obecnosci tego nietoperza
w Puszczy Biatowieskiej. Ruprecht (1971) podwaza stusz-
no$¢ tego stwierdzenia, natomiast Kurskov (1981) potwier-
dza istnienie tego gatunku, powotujac si¢ blednie na prace
Roerig (1918) 1 Ognev (1928). W rzeczywisto$ci Roerig nie
stwierdza tego gatunku w Puszczy, natomiast Ognev zazna-
cza tylko, ze M. myotis ,,.... it may also be encountered in ....
Belovezh forest”, bez podania szczegotow (cit. z wydania
pozycji Ogneva w angielskim thumaczeniu z 1961). Geo-
graficznie najblizsze udokumentowane wystepowanie M.
myotis mialo miejsce w Grodnie i pochodzi z lat 20. XX
w. (Ruprecht 1971). W ciagu ostatnich 20 lat wcigz nie
stwierdzono na tym obszarze obecno$ci M. myotis, jednak
fauna nietoperzy Puszczy wzbogacila si¢ o 2 inne gatun-
ki i wraz z P. pipistrellus obecnie liczy ich 14 (Kurskov
1958; Ruprecht 1976; Rachwald, Szkudlarek 2001; Ruprecht
2004). Warto zwrdci¢ uwagg, ze pierwsza publikacja, z kto-
rej posrednio wynika wystgpowanie gatunku P. pygmaeus
w Puszczy Biatowieskiej, byta praca Rachwalda i Labocha
(1996). Podawane w tej pracy dane, opisane jako dotycza-
ce P. pipistrellus, odpowiadaty bowiem formie fonicznej 55
kHz (identyfikacja na podstawie detekcji), a wigc w rzeczy-
wisto$ci byty to osobniki P. pygmaeus.

Mimo ze prace prowadzone byly na kilku powierzchniach
(w wiekszosci zlokalizowanych w drzewostanach na terenach
podlegajacych ochronie), stwierdzono tylko nieliczne P, pipistre-
Ilus (stanowity okoto 1% stwierdzonych przelotow w badaniach
prowadzonych obecnie w zagospodarowanych drzewostanach
Puszczy Biatowieskiej, A. Rachwald, niepubl.). Obecnos¢ tego
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Rycina 2. Wystepowania karlika malutkiego na terenie Puszczy Bialowieskiej
Figure 2. The occurrence of the Common pipistrelle in the Bialowieza Primeval Forest

gatunku odnotowano w bezposrednim sgsiedztwie zabudo-
wan (Polana Biatowieska, skraj Parku Patacowego) oraz na
drogach oddziatowych prowadzacych do zabudowan znaj-
dujacych sie w lesie (okolice Czerlonki). Nie stwierdzono
natomiast tego gatunku na obszarze BPN. Na podstawie tak
skapego materiatu nie mozna przesadzac o rozpowszechnie-
niu tego gatunku w Puszczy, jednak uwzgledniajac preferen-
cje srodowiskowe oraz regularne wystgpowanie P. pygmaeus
w drzewostanach BPN (Rachwald, Labocha 1996; Rachwald
1998), mozna wysunac hipotezg, ze P. pipistrellus zajmuje na
tym terenie odmienng nisz¢ ekologiczng niz jego ,,blizniak”,
wykorzystujac gtownie schronienia w budynkach. Wynika to
z preferencji srodowiskowych obu gatunkow: w pracach Ni-
chollsa i Racey’a (2006a, 2006b) P. pygmaeus jest opisany
jako gatunek w wigkszym stopniu zwigzany z lasem i z woda-
mi, za$ P. pipistrellus jest gatunkiem eurytopowym i w wigk-
szym stopniu synantropijnym. Potwierdzenie tej hipotezy
wymagaloby przeprowadzenia badan na wigkszym obszarze
puszezy, ze szczegdlnym uwzglednieniem lasow zagospo-
darowanych i drzewostanow skomunikowanych z osiedlami
za pomocg drog lesnych, z ktérych nietoperze synantropijne
moga korzysta¢ jako ze szlakoéw wnikania do lasu.
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Abstract. The occurrence of the Common pipistrelle in the bat fauna of the Bialowieza Primeval Forest was expected, because
the taxon P, pipistrellus was previously comprised of two separate species. Earlier observations of P. pipistrellus in the Biatlowieza
area can mostly be counted for by the new species Soprano pipistrelle, which is considered equally widely distributed in the
area. In this study, we were able to record and distinguish several passes of the Common pipistrelle by means of bat detecting
techniques. Bats were found in two locations, the first one being the Bialowieza village, whereas the second one is the woodland
in close proximity of the Czerlonka village. It is very likely, that this species is more widely distributed in the Biatlowieza area,

especially in the vicinity of human settlements.
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1. Introduction

The detection of two different phonic types in terms of
echolocation frequency (45 kHz and 55 kHz) in the common
pipistrelle Pipistrellus pipistrellus by Jones and Van Parijs
(1993), was the first indication suggesting genetic diversity
within this far and wide distributed bat species. Six years
later, Jones and Barratt (1999) confirmed the existence of
2 species within Pipistrellus pipistrellus, i.e.: P. pipistre-
llus and P. pygmaeus. Since then, the range of the species
P. pipistrellus (as now determined) has required necessary
adjustment.

In Poland, when the concurrence of P. pipistrellus and
P pygmaeus was verified by Rachwald and Szkudlarek
(2001), existing then descriptions of Poland’s bat fauna
became obsolete. The Biatowieza Primeval Forest used to
be one of numerous Poland’s areas which were considered
as having a comprehensive catalog of bat species (Ruprecht
1983). However, since the 1980s, the list of bat species ob-
served in this region has been broadened by inclusion of
two more species (Rachwald, Szkudlarek 2001; Ruprecht
2004). Before the separation into 2 taxa, P. pipistrellus was
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often reported as occurring within the Biatlowieza region
(Ruprecht 1983; Rachwald, Nowakowski 1994; Rachwald,
Labocha 1996).

The study carried out by Rachwald et al. (2001) conta-
ined no information on the existence of P. pygmaeus. Even
so, it should be assumed on the whole that nearly all docu-
mentation concerning Bialowieza region bats and published
before 2001, actually comprised information on the occur-
rence of two of a kind: P, pipistrellus and P. pygmaeus tre-
ated as one species (with the exception of the studies on bat
echolocation indicating the existence of 55 kHz phenotype,
e.g. Rachwald and Labocha [1996], which indirectly pointed
out the existence of P. pygmaeus).

Based on the recordings carried out in the 1990s, echo-
location frequency 55 kHz was assigned to P. pipistrellus,
however in view of new data, this acoustic feature should
be attributed to P. pygmaeus. The recordings of 38-45 kHz
frequency treated before as distinctive for P. nathusii could
indicate the presence of both P. nathusii and P. pipistrellus.
The results of the study carried out with the use of ultrasound
detectors after 2001, showed relatively abundant population
of newly discovered bat species P. pygmaeus within the Bia-
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lowieza Primeval Forest (Rachwald et al. 2004). Then the
authors noted that in the area, there also occurred the com-
mon pipistrelle, however a precise locality of this species
was not fully recognized. Further recordings and catchers
were needed so as to explicitly verify P. pipistrellus occur-
rence in the Biatowieza area.

2. Methods

Sound analyses were based on field recordings of bat calls
using Pettersson D-980 ultrasound detectors with frequency
division and time expansion (x10) systems as well as analo-
gue magnetic tape recorders Sony WM-D6C with chrome cas-
settes. Pettersson BatSound software (for PC computer) was
used in spectral sound analysis. The software also allowed for
identifying bat species. The results were elucidated on the basis
of published information on bat echolocation (e.g. Jones, Van
Parijs 1993) and own experience. It was assumed that within
the area of the Biatlowieza Forest, FM-quasi CF signals with
the highest frequency of the call (F,, ) below 52 kHz (most
often 45 kHz) and pulse intervals 90 pus would be attributed to
P, pipistrellus specimens (Fig. 1). The recordings were carried
out in the years 1999-2005, at different spots within in the Bia-
towieza Forest, for the duration of the studies on bat activity in
fresh coniferous forests as well as during occasional hearings
within the Biatlowieza Forest.

3. Results

The data obtained comprise altogether 10 recorded sequ-
ences of P. pipistrellus signals. These were detected at 2 lo-

cations: (1) on the forest road in the vicinity of Czerlonka
village (Jagiellonski Tryb route) — 8 passes (52°40°30.4”N,
23°45°30.4”E, Fig. 2) and (2) at the measurement point situ-
ated on the edge of the Palace Park in the village Biatowieza —
2 passes (52°42°14.1”N, 23°50°56.4”E, Fig. 2). All analyzed
sounds represent parameters characteristic for P. pipistrellus
and differ from those observed in P. pygmaeus. The results of
sound sequence examination are presented in Fig. 1.

4. Discussion

In the 1980s, 12 species were reported in the bat fauna of
the Biatowieza Forest (Ruprecht 1983). The greater mouse-
-eared bat Myotis myotis (Borkhausen 1797) was not included
in the list, but likely occurrence of this species in the region
was taken into consideration. The presence of M. myotis in the
Biatowieza Primeval Forest was reported in Russian subject
literature (Kurskov 1958, 1981). Ruprecht (1971) challenged
the credibility of such declarations and then again Kurskov
(1981) validated own statement inaccurately based on the re-
sults reported by Roerig (1918) and Ognev (1928). In fact,
Roerig did not observe the greater mouse-eared bat in the
Biatowieza Forest, whereas Ognev gave no details and just
mentioned that “it may also be encountered in (...) Belovezh
forest” (cit.: the paper by Ognev translated into English and
published in 1961). Furthermore, the closest M. myotis occu-
rrence was documented in 1920s in the city of Grodno (more
than 110 km away grom the Bitowieza Forest) (Ruprecht
1971). In the last 20 years, no occurrence of M. myotis was ob-
served in the Biatowieza Forest, however, 2 other bat species
have been added to its catalog of the bat fauna, and now the
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Figure 2. The occurrence of the Common pipistrelle in the Bialowieza Primeval Forest

list comprises 14 species including P. pipistrellus (Kurskov
1958; Ruprecht 1976; Rachwald; Szkudlarek 2001; Ruprecht
2004). It is worth noting, that the first publication indicating
the occurrence of P. pygmaeus in the Bialowieza Primeval
Forest was the paper by Rachwald and Labocha (1996). The
authors reported data on detected echolocation frequency 55
kHz - then attributed to P. pipistrellus, whereas in fact, this
phonic type is distinctive for P. pygmaeus.

Even if the observations in the present study were carried out
on quite a lot of research plots (mostly situated in forest stands
within protected areas), there was detected a small number of
P, pipistrellus specimens (approximately 1% of all observed
passes in now managed Bialowieza Forest stands; Rachwald
— not published data). The presence of the common pipistrelle
was observed next to built-up areas (Bialowieza Forest Cle-
aring and Palace Park edge) as well as on forest roads leading
to forest buildings (Czerlonki village vicinity). No presence of
the common pipistrelle was observed in the area of Bialowie-
za National Park (BNP). Having thus far scarce information,
it should not be prejudged that P. pipistrellus regularly occurs
in the Bialowieza Primeval Forest. However, taking into con-
sideration ecological preferences of this species as well as re-

gular occurrence of P. pygmaeus in BNP stands (Rachwald,
Labocha 1996; Rachwald 1998), there can be put forward that
in the region, P, pipistrellus inhabits different ecological niche
than its “twin species” and shelters in built-up areas. The works
by Nicholls and Racey (2006a, 2006b) show that P pygmaeus
is associated with forest and water areas and P. pipistrellus is
an eurotopic and synanthropic species. In order to verify this
postulation, there is needed further and all-embracing research
throughout the Bialowieza Forest, especially in managed stands
and in those with roads leading to built-up areas and used by
bats as routes of entry into forests.
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