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Biogeography of the recently described Myotis alcathoe
von Helversen and Heller, 2001
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Since its description in 2001 Alcathoe’s myotis (Myotis alcathoe) was recorded from several locations across
Europe. Here we describe the first records of this species from Germany, Poland, Albania, and from the
European part of Turkey, including the northernmost locality in central Germany (51°23’N, 11°01’E).
Compilation of all up-to-date records shows that M. alcathoe has a wide European distribution although it seems
to be rare at most places. The habitats where the bat was recorded are natural, moist and deciduous forests with
old trees and water streams as can be found, for example, in canyons or forests of alluvial origin. Such habitats
suggest that the species probably has a more continuous and wider distribution than currently known and might
be expected to occur even further to the North.
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INTRODUCTION

The Myotis mystacinus group has recent-
ly attracted attention of several taxonomists
because it comprises numerous taxa that are
morphologically cryptic and whose taxo-
nomic status is unclear (Benda and Tsytsu-
lina, 2000; Helversen et al., 2001; Benda
and Karatag, 2005). Even genetically dis-
tantly related species like Myotis mystaci-
nus and M. brandtii (Ruedi and Mayer,
2001) were not recognized as two separate
species for a long time. Differences in the
shape of bacula (Topal, 1958) and of other
morphological characters (e.g., Hanik,
1965, 1970, 1971) finally led to the accept-
ance of M. brandtii as an independent
species (Gauckler and Kraus, 1970). Based
on morphological characters Benda and
Tsytsulina (2000) proposed Myotis auras-
cens as new species whose taxonomic sta-
tus remains equivocal even today (Hel-
versen et al., 2001; Mayer and Helversen,
2001; Benda and Karatas, 2005; Mayer et
al., 2007). The combination of morphologi-
cal and genetic methods led to the descrip-
tion of another species from the M. my-
Stacinus group — Myotis alcathoe (Helver-
sen et al., 2001). An unambiguous identifi-
cation of this species can be done by mito-
chondrial DNA sequencing but the combi-
nation of several morphological characters
also allows its identification (Dietz and
Helversen, 2004). A detailed summary of
the systematic history of the M. mystacinus
group can be found in Benda and Karatag
(2005).

Myotis alcathoe was initially found in
Greece and northern Hungary (Helversen
et al., 2001; Helversen, 2004). Meanwhile,
several records were reported from other
geographic regions, including Slovakia
(Benda et al., 2003), Bulgaria (Schunger
et al., 2004), France (Ruedi et al., 2002),
Switzerland (Stadelmann et al., 2004)
and Spain (Agirre-Mendi et al., 2004). In
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this paper we describe the first findings of
M. alcathoe from Germany, Poland, Al-
bania, and Turkey. In addition we compile
a list of all available records of this species
to infer its geographic distribution and habi-
tat use.

MATERIALS AND METHODS

We compiled a list of all available records of
M. alcathoe (see Appendix). Bats were identified us-
ing either morphological characters, mitochondrial
DNA sequences or both methods. The following com-
bination of morphological characters was taken into
account to distinguish M. alcathoe from M. mystaci-
nus and M. brandtii: forearm length, the length of tra-
gus in relation to the length of the notch in the lateral
margin of auricle, and colouration of hair, facial skin,
ears, tragi, and wing membrane (e.g., Benda et al.,
2003; Dietz and Helversen, 2004). Genetic identifica-
tion was carried out by sequencing a fragment of at
least 350 bp of the mitochondrial ND1 gene that
codes for the subunit 1 of the protein NADH dehy-
drogenase. Methodological details are given in Mayer
and Helversen (2001). In some cases, however, re-
cords were confirmed by sequencing other mitochon-
drial genes (cytochrome b or 12S rDNA) — these
records are specified in Appendix. Findings based
solely on recordings of echolocation calls were not
taken into consideration because it is unknown how
reliably echolocation calls of M. alcathoe can be dis-
tinguished from other species.

RESULTS

Myotis alcathoe was recorded for the
first time in Albania, Germany, Poland and
in the European part of Turkey. Additional
records were made in Bulgaria, Hungary
and France, and many more may be expect-
ed within the present species range.

Albania

A subadult male M. alcathoe was cap-
tured in a riparian forest of oriental planes
(Platanus orientalis) and poplars (Popu-
lus spp.) in the Vjoses valley about 1 km
south of Tepelene in August 2006. The mist
net was set across a small branch of the riv-
er surrounded by old trees. Individuals of
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Myotis mystacinus bulgaricus were also
caught at the same location.

Bulgaria

The species was recorded for the first
time in 2003 (Schunger ef al., 2004). Mean-
while it was registered at six locations in
southern and eastern Bulgaria according to
genetically examined captured individu-
als or museum specimens. Further records
are based on morphological characters
only. All these records come from ripari-
an forests, mountain forests or swarming
sites. One specimen was found dead (traffic
casualty).

France
Myotis alcathoe has been recorded from
France since 2000 (Jourde, 2000). The

species occurs throughout the country. Most
individuals were identified morphological-
ly. It seems to be more widespread in its
northern part, although recordings of
echolocation calls indicate a wider distribu-
tion in the South of France. The species has
been recorded up to 2,000 m a.s.l. It appears
to occupy a broad spectrum of habitats in-
cluding swamps, hedged farmland, wooden
grounds and mixed and deciduous forests.
Most records come from places close to wa-
ter, but the species seems to occur in a vari-
ety of rich environments that are also ex-
ploited by other bat species. At the end of
summer and in autumn, the species was
caught at the entrance of caves. Repro-
duction has been established from most
French regions by catching lactating fe-
males or juveniles.

T

FiG. 1. Distribution of M. alcathoe in Europe. Circles refer to records based on morphological characters and
squares indicate records that were genetically confirmed. Question marks indicate geographic regions where we
expect the occurrence of M. alcathoe. Details on each record are given in Appendix
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Germany

The first individual of M. alcathoe col-
lected from Germany was a lactating female
mist-netted on June 28, 2005 across a path
in a deciduous, moist and old forest close to
Rheinau in south-western Germany (federal
state Baden-Wiirttemberg) next to the bor-
der of France. The forest (440 ha, 130 m
a.s.l.) is dominated by oaks (Quercus robur)
and surrounded by fields, grassland and wa-
tercourses. The river Rhine with remains of
alluvial forests is only 5 km apart. In addi-
tion to the first female, six males (3 adults
and 3 subadults) were captured at the same
location in 2006. Two additional individuals
(adult male and adult female) were recorded
in two different tunnels under a highway ap-
proximatelly 15 km south of the previous
site.

The northernmost record of M. alcathoe
refers to three bats (adult male, adult female
and subadult male) that were mist-netted on
August 16, 2006 in the lower mountain
range Kyffhiauser (51°23°’N, 11°02°E) in
the federal state Thiiringen. These bats were
captured near a spring (170 m as.l.) in
a gypsum karst landscape. The site is sur-
rounded by a xerothermic deciduous for-
est with many oaks. Prior to the descrip-
tion of M. alcathoe several ‘Myotis brand-
tii> with suspiciously short forearm lengths
(< 33 mm) were caught in the same re-
gion in 1998. These individuals likely rep-
resent M. alcathoe, and may suggest a com-
mon occurrence of this species in the study
area.

Hungary

New records of M. alcathoe refer to
mountains in northern Hungary, where the
species was previously recorded (Helversen
et al., 2001; Estok et al., 2006). Most Hun-
garian records were made by mist-netting
in cluttered habitats near small lakes and
brooks in mountainous forests (including
oak forest Quercetum petraeae-cerris, horn-
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beam-oak mixed forest Querco petraeae-
Carpinetum, submontane beech forests
Melittio-Fagetum, montane beech forest
Aconito-Fagetum, and alder association
Aegopodio-Alnetum) or at swarming caves
at altitudes between 230-670 m a.s.l. It
seems that M. alcathoe is not a rare species
in the forests of North-East Hungary, where
it occurs syntopically with M. mystacinus
and M. brandltii.

Poland

Between late July and late September
in 2005 and 2006, 19 bats were captured in
four caves in southern Poland at an alti-
tude of 770 to 1294 m (Appendix). Their
measurements (in mm, otherwise stated)
were as follows: forearm length 28.4-33.4
(n = 10); thumb length 4.0-4.5 (n = 7);
thumb claw length 1.6-1.8 (n = 7); 3rd fin-
ger length 44.7-53.1 (n = 7); 5th finger
length 34.6-41.5 (n = 7); hind foot length
5.2-5.7 (n = 7); body mass 3.2-4.7 g
(n =10). These specimens were assigned to
M. alcathoe according to morphological
characters. Ten of these specimens were
analysed genetically, confirming their spe-
cific identification. Myotis mystacinus and
M. brandtii were captured in the same area.
Three of the four caves were surrounded
by a forest dominated by beach (Fagus syl-
vatica) with additions of fir (4dbies alba),
spruce (Picea abies), maples (Acer pseudo-
platanus and A. campestre) and rowan tree
(Sorbus aucuparia). The area around the
fourth cave (Czarna) located at the highest
altitude was covered by fir forest with thick-
ets of rowan and — on rocky terrain — by
dwarf mountain pine (Pinus mugo).

Turkey

A total of eight M. alcathoe were cap-
tured in close vicinity at three locations in
Trakya in the European part of Turkey.
Their specific identification was verified
genetically (Appendix).
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DiscussioN

Myotis alcathoe was initially recorded
from Greece and Hungary, which led to the
speculation that it might have a restricted
distribution in south-eastern Europe (Hel-
versen et al., 2001). Several recent records
across the European continent have changed
this view considerably. Prior to the descrip-
tion of M. alcathoe, a particularly small
Myotis that resembled M. mystacinus was
recorded in six departments in France and
was informally named ‘Murin cantalou’
(Jourde, 2000). Sequencing of the NDI
gene showed that two females of that taxon
caught in the department Charente-Mari-
time represented M. alcathoe (Ruedi et al.,
2002). This suggests that other individuals
of ‘Murin cantalou’ may also be assigned to
this species since they shared similar mor-
phological characters. Recently, the occur-
rence of M. alcathoe in the department Puy-
de-Dome was noted as well (Dietz, 2004).
New records that were genetically verified
were also published for Slovakia (Benda et
al., 2003), Bulgaria (Schunger et al., 2004),
northern Spain (Agirre-Mendi, 2004; Iba-
fiez et al., 2006) and Switzerland (Sta-
delmann et al., 2004). Two individuals of
M. alcathoe were identified on the basis of
molecular methods and morphology in 2003
from Croatia (Croatian Natural History Mu-
seum Bat Group, Fourth Report to the Na-
tional Implementation of the Agreement on
the Conservation of Bats in Europe).

Records from the Kyfthduser mountains
in central Germany represent the northern-
most findings of M. alcathoe so far. This
area is known as a hot spot of biodiversity,
and several floristic and faunistic elements
from the Mediterranean and continental
biogeographic regions have disjunctive
populations there, including Rhinolophus
hipposideros.

In general, the geographic range of
M. alcathoe covers a large part of Europe.

In the south the species seems to be restrict-
ed to the mountain regions where specific
habitat requirements are fulfilled. Selective
forces acting at the northern distribution
boundary are less obvious although it ap-
pears that the species may be found even
further to the north. Occurrence of other bat
taxa, such as Rhinolophus ferrumequinum,
R. hipposideros or Mpyotis emarginatus,
with similarly shaped geographic distri-
butions in Europe (Mitchell-Jones et al.,
1999), suggests that M. alcathoe should be
present in other countries within its present
range (e.g., Austria, the Czech Republic,
Romania) and possibly also in Benelux and
southern parts of Great Britain. On the
other hand, despite its wide distribution,
M. alcathoe seems to be a rare species, at
least at most places. The genetic screen-
ing of more than 50 small unidentified
‘whiskered bats’ from central Europe re-
vealed either M. mystacinus or M. brandtii
(authors’ unpublished data).

New records suggest rather specific
habitat requirements of M. alcathoe. It
seems to prefer natural, moist and decidu-
ous forests with old trees and water streams
as can be found in canyons or in alluvial
forests. A humid, mixed forest dominated
by old trees of Q. robur and Platanus spp.
and surrounded by a stream in a small
valley was described for a French popula-
tion (Ruedi et al., 2002). A moist beech
grove and a riparian forest were occupied
by M. alcathoe in Spain (Agirre-Mendi et
al., 2004). Two Slovak individuals were
captured at the entrance of a cave surround-
ed by 80 to 100-year-old deciduous forests
(Benda et al., 2003). The same applies to
most of the Bulgarian records. In Greece
M. alcathoe seems to be specialised for
small valleys with brooks (Helversen ef al.,
2001).

Such moist and often old forests re-
present habitats of high conservation val-
ue. They are particularly species rich and
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harbour a high number of endangered taxa.
This is exemplified by the forest in Rhei-
nau, where already 14 different bat spe-
cies were recorded, including M brandtii,
M. mystacinus, and M. alcathoe. Therefore,
all three species occur in sympatry although
they are morphologically very similar and
likely overlap in their prey spectrum and
foraging strategies. The sympatric occur-
rence of M. mystacinus and M. alcathoe is
known from France, Spain (Agirre-Mendi
et al., 2004), the Balkans (Schunger et al.,
2004; present study), Hungary, and Po-
land (present study). Apparent adaptation of
M. alcathoe to an endangered habitat may
require giving this taxon high conservation
priority in all management programs.
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