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The northernmost findings of the Alcathoe bat (Myotis alcathoe) in Poland. — P. Kmiecik, A. Kmiecik,
J. Furmankiewicz, T. Postawa, G. Wojtaszyn, K. Antczak. — The Alcathoe bat Myotis alcathoe (von Helv-
ersen, Heller, 2001) is a newly described species of the cryptic complex of whiskered bat species living in sym-
patry across Europe. The habitats preferred by this species are natural, moist and deciduous forests with old
trees and water streams. The majority of known locations of this species come from highlands, foothills and
mountainous regions while practically not occurring in the lower elevations. They come mainly from cave are-
as, where bats were caught during autumn swarming, while records in other seasons are much less frequent.
Currently, individual sites in Poland also come from lowlands, beyond the range of the mountains and uplands,
which indicates a possible wider range of this species. The bats were captured using mist-nests in the Silesian
Lowlands for three consecutive years (2013—2015). The localities were placed in various forest environments,
ranging in elevation from 100 to 260 m a.s.l. Bats were initially identified based on morphological features, then
the correctness of identification was confirmed by molecular methods. Two females and five males of Myotis
alcathoe were captured into four new locations from the lowlands of Poland: Przemkow, Glgbowice, Chodlewo,
and Dalkowskie Jary (Silesian Lowland). Old trees and a small watercourse were important elements in all these
locations. Currently, these findings are the northernmost locations of the species in Poland and one of the north-
ernmost locations in Central Europe. The latest findings of the species are located about 50 km to the south, but
the vast majority of the rest of locations is from the foothills belt. This finding suggests that the species may in-
habit regions much further north than previously suggested, and the limiting factor is the presence of old trees in
wet environments.
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Introduction

The Alcathoe bat, Myotis alcathoe (von Helversen, Heller, 2001), has been described as a new
species in 2001, based on individuals originating from the Balkans and Inner Western Carpathians
(von Helversen et al. 2001). The following years brought a number of new locations, but the range
remained highly fragmented (Niermann et al. 2007).

Recently, the European distribution is extending and includes new countries from Great Britain
(Boston et al. 2011) through Belgium (Nyssen et al. 2015), Luxemburg (Gessner 2012), Switzerland
(Benda et al. 2016), and France (Niermann et al. 2007) to northern Spain (Coronado et al. 2017).

In Central and Eastern Europe, the Alcathoe bat was recorded in Germany (Ohlendorf 2008,
2009; Pfeiffer et al. 2015), Austria (Hiittmeir ef al. 2010; Spitzenberger et al. 2008), Bulgaria (Ben-
da et al. 2016), the Czech Republic (Lucan et al. 2009; Rehik et al. 2008), Croatia (Pavlinic et al.
2012), Hungary (Estok et al. 2007), North Macedonia (Micevski et al. 2018), Romania (Jere &
Doéczy 2007; Uhrin et al. 2014), Slovakia (Benda et al. 2003; Danko et al. 2010), Slovenia (Preset-
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nik 2012), Ukraine (Bashta er al. 2010; Bashta et al. 2011), Italy (De Pasquale & Galimberti 2014),
western Caucasus, Georgia, and Armenia (Niermann ef al. 2007).

The range of the Alcathoe bat in the south extends from Montenegro (Benda 2004) to Greece
and the European part of Turkey. Echolocation calls of the Alcathoe bat, but not living animals, were
recorded in the southern part of Sweden (Ahlén 2010).

The distribution range of this species is still scattered and disjunctive (Dietz & Dietz 2015;
Dietz & Kiefer 2016).

The Alcathoe bat occurs most often in dense, deciduous oak-hornbeam forests, riverine or beech
forests, and less frequently in coniferous forests. The habitats are characterised by the presence of
water in the form of ponds, streams, rivers, or oxbows. Currently, most of the records are restricted
to mountains and uplands, between 300 to 700 m a.s.l. (Dietz & Dietz 2015; Dietz & Hohne 2015).
However, preferred areas presumably are much more extended and the Alcathoe bat possibly occurs
further in the north, in lowlands.

The first records of this species in Poland originate from the southern part of the country, main-
ly from the mountains and uplands. However, the latest research revealed that there are many of
them in the lowlands. The species was recorded the most often in south-eastern Poland, while in
south-western Poland it was observed in Lower Silesia on four occasions (Bashta et al. 2011; Bog-
danowicz et al. 2012; Kmiecik ef al. 2014; Niermann et al. 2007; Piksa et al. 2011; Piksa & Gubata
2012; Sachanowicz et al. 2012). New observations in recent years show that its occurrence in low-
land Poland is much more frequent and it may extend much farther to the north than it was believed
earlier. Here we present the latest northernmost records of the Alcathoe bat against the background
of previous research in Poland.

Material and Methods

The observations in Silesian Lowland (south-western Poland) were carried out in 2013-2015
using bat nets (Fig. 1). The elevation of the studied sites ranges from 100 to 260 m a.s.l.

The bats were identified by metric characters such as forearm length and body mass, as well as
non-metric characters, i.e. tragus shape and length, penis shape, colour of the snout and ear, presence
of cingulum on the third upper premolar (Dietz & von Helversen 2004). Reproduction of females
was suggested based on signs of lactation such as elongated nipples and lack of hair around them
(Baagee 1977; Racey 1988). To confirm the species identification, DNA was sampled from individ-
uals captured in 2014-2015. The DNA samples came from 3 mm in diameter biopsies of one wing
membrane, taken using sterile puncher. The material was preserved in 96 % ethyl alcohol. Molecular
identification of the species was carried out based on the fragments of mitochondrial gene ND1 us-
ing multiplex combination of seven primers (Boston et al. 2011). Then the product was separated on
agarose gel. Specific arrangement of bands allowed to distinguish M. alcathoe, M. brandtii, and M.
mystacinus (for details of the method see: Boston ef al. 2011). Molecular analysis was conducted in
the laboratory of the Institute of Systematics and Evolution, Polish Academy of Sciences, Krakow.
Bats were caught and sampled under license from the Polish General Directorate of Environmental
Protection in Warsaw (decision: DZP-WG.6401.09.8.2014).

Fig. 1. Specimen of Myotis alcathoe (von Helversen,
Heller, 2001) captured by mistnet in environs of
Chodlewo near Zmigréd (location 3, Fig. 2).

Puc. 1. Ocobuna Myotis alcathoe (von Helversen, Heller,
2001), 37m0BIE€Ha MaBYTHHHOK CITKOO B OKOJHIIX
Xonnesa 6ins XKmirpyna (myHKT 3 Ha puc. 2).
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Results

A total of seven individuals of the Alcathoe bat were captured at four localities (Fig. 2, Table 1).
Species identification was confirmed by molecular analysis in four of the seven individuals (Ta-
ble 1). The remaining three specimens yielded highly degraded DNA or no DNA at all. In these in-
dividuals, however, morphological characters typical for Myotis alcathoe were confirmed.

The observations were carried out in four localities in Lower Silesia (SW Poland) (Fig. 2):
1) Spring flush near the boundary of the reserve ,,Dalkowskie Jary” surrounded by a forest with
dominance of pedunculate oak and pine, as well as warty birch and robinia (Robinia pseudoacacia)
aged ca. 60 years. There are commercial mixed forests with prevalence of pine aged from 40 to
120 years. The forests, which are not exploited economically and are part of the nature reserve
»Dalkowskie Jary”, are dominated by pedunculate oak aged ca. 140 years and beech aged ca.
160 years (The Forest Data Bank 2016).

2) Near the nature reserve ,tegi Zrodliskowe koto Przemkowa”, which is surrounded by tree
stands with the dominance of more than 80-year-old black alder (Alnus glutinosa) and ash (Fraxinus
excelsior), with admixture of oak (Quercus sp.) and beech (Fagus sylvatica) aged more than
150 years (The Forest Data Bank 2016). The reserve holds numerous spring flushes with characteris-
tic vegetation of Montio-Cardaminetea, as well as drainage ditches. This locality is close to fish
ponds.

3) Forest of Chodlewo near Zmigréd, in a 50-year-old mixed tree stand dominated by peduncu-
late oak and Scots pine (Pinus sylvestris), as well as beech and warty birch (Betula pendula), and
single beech trees of 150 years of age. The tree stand is surrounded by a forest with the upper storey
of pedunculate oak aged 150 years, and the lower storey of hornbeam (Carpinus betulus) aged
50 years. The forest has a dense understorey and herb layer, and much marshy ground covering ca.
50 % of the area (The Forest Data Bank 2016). A drainage canal is located near the site.

4) Manor park in Glegbowice near Woléw, established in 1758, covering fish ponds and old ash-
alder and oak-hornbeam tree stands. Seventy-five species of trees and shrubs were recorded there,
numerous monumental specimens of peduncluate oak (Quercus robur) (Bobrowicz & Konieczny
1996) being a characteristic feature of the park.

Lactating females were captured in two localities: near the nature reserve ,tegi Zrodliskowe
koto Przemkowa” and near Chodlewo (Table 1). In the remaining sites, only adult males were cap-
tured. One individual was caught on the pond in the park in Glgbowice, and a year later another two
individuals in the same site. Two individuals were captured around the spring at the boundary of the
nature reserve ,,Dalkowskie Jary” (Table 1).

Discussion

The currently known northernmost finds of the Alcathoe bat in Europe were reported from
Sweden based on echolocation pulses recorded in 2008-2010 (Ahlén 2010).

To date, there is no information on confirmed occurrence based on captured individuals thus
those records are not fully comparable with the other findings. Further records of the species in
northern Europe were reported from Great Britain, namely from Ryedale and Sussex (Jan et al
2010). In continental Europe, the northernmost observations of the Alcathoe bat were reported from
Saxony, Germany (Ohlendorf 2008, 2009).

In Poland, the latest northernmost known locality of the Alcatoe bat was known from the vicini-
ties of Shup in the district of Sroda Slaska (Kmiecik et al. 2014) (Fig. 2).

The observation from the site near the nature reserve ,,Dalkowskie Jary” is now the northern-
most record of the species in Poland and is situated ca. 50 km north of the previous one. The record
from vicinities of Stup was the first observation of the species in lowland Poland, and the next four
localities described here are also lowland sites. All sites mentioned are located in the Silesian Low-
land. The records of the Alcathoe bat from the environs of Przemkoéw and Chodlewo are especially
important as they suggest that the occurrence of the species farther north may be expected.
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Fig. 2. Record localities of the Al-
cathoe bat (Myotis alcathoe) in Po-
land (a) and in Europe (b, after: Nier-
mann et al. 2007 with updates
(https://en.wikipedia.org).

open circles — new findings in Po-
land (details below); dark points —
previous records (after: Bashta et al.
2011; Bogdanowicz et al. 2012;
Kmiecik et al. 2014; Sachanowicz et
al 2012).

New findings:

1) ,,Dalkowskie Jary”
51°39°02.4°N 15°52°34.6’E,

2) ,.Legi Zrodliskowe koto
Przemkowa”
51°32'10.59"N 15°45'4.28"E,

3) Chodlewo near Zmigréd
51°30°59.06 ’N 16°50°21.61"’E,

4) Glgbowice near Wotow
[, P = | 51°27'3.86"N 16°44"28.56"E.

Puc. 2. Micue3naxo/pxeHHs HiuHHI Manoi (Myotis alcathoe) y Tonbmii (a) Ta B misiomy B €Bpori (b, 3a: Niermann et
al. 2007, 3i 3minamu 3a: https://en.wikipedia.org). [To3HaueHHs: 611 KPyrd — HOBI 3HAXIJIKH, YOPHI TOUKH — IOTIC-
penHi 3Haxinku (3a: Bashta ef al. 2011; Bogdanowicz et al. 2012; Kmiecik et al. 2014; Sachanowicz et al. 2012).

Table 1. New record localities of the Alcathoe bat in the Silesian Lowland in SW Poland. Numbers in brackets corre-
spond to numbers in Fig. 1

Tabmuus 1. Hosi Mmicue3naxomkeHds Hiyauni Manoi Ha Cinesbkili HU30BHHI B MiBIeHHO-3axinHii [Tonemi. Yucna B
Jy’KKax BiJIOBIIal0Th U(ppam Ha puc. 1

Site Capture Sex Age | Reproduc-| Mass Forearm | DNA iden-
date tive status [e] length [mm] | tification

(1) Spring flush near the boundary
of the reserve ,,Dalkowskie Jary”
(1) Spring flush near the boundary
of the reserve ,,Dalkowskie Jary”

11.08.15 M ad - 4.5 325 yes

11.08.15 M ad - 4.5 325 yes

(2) Near the nature reserve ,.t.egi post-

Zrodliskowe koto Przemkowa” 27.07.13 F ad lactating 30 314 no
%Eg’r‘zz{"“s of Chodlewo near 16.08.14  F ad lalc’fast;g 6.0 33.0 yes
%?/)o?gjvmr park in Glgbowice near 0 50 13 ad - 45 326 no
@L?gjvnor park in Glgbowice near 0 ha 14 ad - 4.0 326 no
%L?g:vnor park in Glgbowice near 6 5a 14 ad - 5.0 32.8 yes

New localities of the species described here are the one of the northernmost localities in Central
Europe and are, along those in Sweden, Great Britain, and Germany, among the northernmost in the
entire known range of the species in Europe. The observations from Lower Silesia confirm the re-
sults of radiotracking in Germany, which showed a strong preference of the species to old deciduous
stands, especially oak forests (Dietz & Dietz 2015). Such forests may serve suitable shelters in hol-
low branches, cavities or crags (Coronado ef al. 2017; Lucan et al. 2009).
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Another distinctive feature of the habitats described here is the presence of standing and running
water. Similar observations were reported from Hessen and Saxony in Germany (Dietz & Hohne
2015; Meisel et al. 2015). Habitat preferences were also confirmed by the diet composition (Luc¢an
et al. 2009; Roswang et al. 2019). The observations suggest that the species’ range extends over a
much larger area in that part of Europe than it was formerly believed (Dietz & Dietz 2015) and is not
restricted only to uplands and mountains.

Considering the rather small distance between the records from south-western Poland (Bog-
danowicz et al. 2012; Kmiecik et al. 2014; Sachanowicz et al. 2012), Germany (Saxony) (Meisel et
al. 2015), and the Czech Republic (Lucan at al. 2009), as well as the availability of suitable habitats
in those regions, it can be concluded that in that part of Europe the range of this species is more con-
tinuous than it was formerly believed. Due to the species’ preference to old, near-natural forests, this

species can be considered as an indicator of such environments.

Conclusion

The presented data expand the knowledge on the occurrence of the Alcathoe bat in Poland and
Europe. Currently, the incomplete knowledge on the species’ distribution does not allow an une-
quivocal determination of its geographic range in this part of the European continent.

The new data obtained from Poland indicate that the range of this species may be much wider
than it was suggested earlier. More studies are needed to clarify the exact distribution and abundance

of the species in Europe.
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