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Abstract. The IUCN red list in 2016 classified Nyctalus lasiopterus (Schreber, 1780) as vulnerable. Consequently, N. lasiopterus appears 
to be the most threatened forest-dwelling bat species in Europe. Each record of N. lasiopterus is therefore important for the 
understanding of traits of species ecology, which need to be transformed into effective conservation strategies. Five immature N. 
lasiopterus individuals were mist-netted in the Kharkiv region (north-eastern Ukraine) at night time between the 30th and the 31st of 
July, 2016. This is the first record of N. lasiopterus in the Kharkiv region since 1955. Fecal analysis of caught individuals showed 
presence of feathers in the fecal pellets. Additionally, we reviewed the results of intensive mist-netting research on forest-dwelling 
bats in the Kharkiv region. More than 5200 specimens of 12 bat species were captured between 1999 and 2016 in main woodland 
areas of the Kharkiv region. Current records of N. lasiopterus complement information about bat community and could be explained 
both by migration and by the existence of a breeding colony in survey site. 
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Introduction 
 
Occurrence: Nyctalus lasiopterus (Schreber, 1780), is the big-
gest and one of the rarest bat species in Europe (Dietz & 
Kiefer 2014). In the 20th century, the last record of N. lasiop-
terus from Ukraine occurred in 1963 on the Crimean Penin-
sula (Vlaschenko et al. 2010). In the 21st century only two in-
dividuals of N. lasiopterus were caught in Ukraine and both 
of them in the Chernobyl Exclusion Zone (Vlaschenko et al. 
2010, Gashchak et al. 2013). 

In the 20th century in Ukraine, most records of N. lasiop-
terus occurred in NE Ukraine, in the Kharkiv region. Besides 
those captured in the current study, most records of N. 
lasiopterus occurred in the first half of 20th century. Until 
now, the last record of a caught individual of this species oc-
curred in 1955 (Vlaschenko 2011). Previously, no records of 
N. lasiopterus in the Kharkiv region occurred, despite inten-
sive study of bat fauna in the region over the last 15 years 
(Vlaschenko et al. 2010). 

Considering the rarity of N. lasiopterus throughout 
Europe and probable population decreases (Vlaschenko et 
al. 2010, Vlaschenko et al. 2016b), the conservation status of 
this species on the Global IUCN Red List was changed from 
“Near Threatened” to “Vulnerable” in 2016 (Alcalde et al. 
2016). Because this species is so rare, each recorded occur-
rence of N. lasiopterus in Europe is accompanied with a pub-
lication, e.g. in Croatia (Kovaс et al. 2010), Turkey (Karatas et 
al. 2007, Parkus & Ozkan 2011), Slovakia (Uhrin et al. 2006), 
Slovenia (Presetnik & Knapic 2015), Romania (Estok et al. 
2017). Findings of breeding sites in each country are re-
ported in separate papers too, because of their importance 
for species conservation. Currently, maternity colonies of 
this species exist in Belarus (Dombrovski et al. 2016), France 
(Dubourg-Savage et al. 2013), Spain (Ibáñez et al. 2004) and 
Hungary (Estok 2011). 

Diet: N. lasiopterus is known to be an aerial-hawking car-
nivorous bat. A recent study has shown a high diversity of 
bird species occurring in the diet of N. lasiopterus in Spain 
during the bird migration season (Ibáñez et al. 2016). How 

 
ever, the evidences of feeding on birds, that are obtained 
from Spain (Ibáñez et al. 2016), Italy (Dondini & Vergary 
2000) and Russian Federation (Smirnov & Vekhnik 2013), 
suggest that carnivory in this species is a local and/or sea-
sonal phenomenon. A presence of feathers in N. lasiopterus 
fecal pellets could testify that bats play a weighty role in in-
fluencing/regulating the population sizes of birds in the 
capture area (Ibáñez et al. 2016). 

Here we present a new record of N. lasiopterus in the 
Kharkiv region, after an absence of over 60 year from the re-
cords of bats in this territory. To form a complete picture of 
the rareness of N. lasiopterus in this area, we summarize the 
results of bat fauna surveys in this region over the last 15 
years. Furthermore, we present new evidence on the carni-
vory behavior of the species.  
 
 
Materials and methods 
 
Bats mist-netting was carried out one night between the 30th and 31st 
of July, 2016 at an oak forest near the village Karavan, Kharkiv re-
gion (north-eastern Ukraine), five kilometers from Kharkiv city. Two 
mist-nets sized 12 x 4 m were used from sunset until sunrise (7.5 
hours for each mist-net) for bat catching. Mist-nests were set up near 
banks of ponds (50.058 N, 36.108 E) at a distance of 150 meters from 
each other. Species, sex and age data was collected for captured bats. 
Furthermore, the forearm length (by a caliper, accurate to 0.1 mm) 
and body mass (by digital scales, accurate to 0.1 gr) were measured. 
Bats were classified in two age groups: ad - adult (specimens older 
than 10 months), and sad - subadult (specimens younger than 10 
months) (Borisenko 2000) based on complex of characteristics – state 
and color of teeth, presence of cartilaginous gaps on the 5th finger 
joints, shape and size of nipples (for females) and size of testes and 
epididymis (for males) (Kravchenko et al. 2017, Vlaschenko et al. 
2016a). For adult females, the reproductive status was determined by 
checking the size and color of the nipples. Current bat identification 
keys were used (Dietz & von Helversen 2004; Dietz et al. 2009). All 
bats were banded with special bat rings (Aranea, Poland). 

For fecal collection, all individuals of N. lasiopterus were kept in 
fabric bag during the night. Fecal samples were dried and analyzed 
in the laboratory. Firstly, fecal pellets were randomly selected. Then 
each fecal pellet was softened during 12 hours in Petra dishes with  
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Figure 1. The map of forests where the study of bat fauna has been conducted since 1999. The color of polygons: dark-grey – deciduous 
forests; light-grey – coniferous forests. Circles with numbers – sites of previous surveys. Diamond with circle – the site of current Nycta-
lus lasiopterus findings. Cross – Kharkiv city. (Sites numbers: 1 – Kozyivka; 2 – Danylivsky forest; 3 – Neskuchne; 4 – Lisopark;  
5 – Tetleha; 6 – Pechenigy; 7 – Mokhnach; 8 – Homilshansky forest; 9 – Izum luka; 10 – Yaremivske) 

 
 
alcohol solution. After this, under binocular stereomicroscope, pel-
lets were teased apart with dissecting needles (Schiel et al. 1997). 

A map illustrating the current catching site and the sites of re-
cent studies was created using the free software QGIS 2.14.6. Data 
from previous bat fauna surveys in the Kharkiv region was collected 
from publications, and Ph.D. theses of Kharkiv Bat Group members 
as well as from personal communications with them (Table 1). We 
selected data on bat assemblages in deciduous forest within the 
Kharkiv region, including both mist-net capture data and roost-site 
data. We included data from the breeding period (May-July) for 
most locations, except for the “Homilshansky forest”, for which we 
summarized the data from April to September (Table 3). Some of 
these forest locations have been breeding sites of N. lasiopterus until 
the middle of the 20th century (Vlaschenko et al. 2010). 
 
 
Results 
 
During the night-time surveys (30th-31st of July, 2016) five 
individuals of N. lasiopterus were caught. The numbers of the 
identifying rings, and the sex, age, forearm length and body 
mass data of the captured N. lasiopterus are presented in Ta-
ble 1. Beside the five individuals of N. lasiopterus captured, 
127 bats of 5 other species were caught at the same point 
during this survey (Table 2). Almost all caught bats were 
subadult. 

Fecal analysis was conducted to check for the presence of 
feathers in pellets. In total, 88 fecal pellets from five indi-
viduals were analyzed. Bird down was found in 21 pellets.  

Table 1. The data for the N. lasiopterus individuals recorded at the 
Karavan forest (Kharkiv, Ukraine) on the 30th -31st of July, 2016. 
Ring № - the number of the identifying ring with which bats were 
ringed. 

 

Ring № Sex Age Forearm length (mm) Body mass (g) 

ET04002 ♂ Sad 62,8 35,4 

ET04003 ♂ Sad 66,8 40,0 
ET04004 ♀ Sad 66,0 37,6 

ET04005 ♂ Sad 66,3 41,1 

ET04006 ♂ Sad 62,5 37,6 
 
 
Table 2. The full list of bats caught over the night on the 30th -31st of 

July, 2016at the Karavan forest. 
 

♂♂ ♀♀ 
Species 

sad ad sad ad 
total 

Nyctalus noctula  52 4 52 8 116 
N. leisleri 4 - 2 - 6 
N. lasiopterus 4 - 1 - 5 
Eptesicus serotinus 1 - 1 - 2 
Pipistrellus kuhlii - 1 - - 1 
Plecotus auritus 1 - - - 1 

 
 

Furthermore, a likely bird bone remnant was found in one 
pellet. 

Analysis of data from previous bat surveys showed that 
since 1999 the community structure of the bat fauna in the  
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Table 3. The list of species caught since 1999 (May-July) in main deciduous forests areas in the Kharkiv region. SN – index number of sites, 
where bats were studied; NB – number of bats caught on the site; NS – number of each species caught on the site; PF – previous findings of 
N. lasiopterus on the site. Species acronyms: Mdau – Myotis daubentonii; Mdas – M. dasycneme; Mbra – M. brandtii; Nnoc – Nyctalus noctula; 
Nlei – N. leisleri; Nlas – N. lasiopterus; Eser – Eptesicus serotinus; Pnat – Pipistrelus nathusii; Ppyg – P. pygmaeus; Pkuh – P. kuhlii; Vmur – Ves-
pertilio murinus; Plau – Plecotus auritus. 

 

SN Site Date NB NS PF Authors 

1 Kozyivka 2012 39 Mdau – 14; Nlei – 1; Plau – 24 - Vlaschenko et al.,  
pers. comm. 2017 

2 Danylivsky forest 2016 601 Nnoc – 404; Nlei – 43; Mdau – 16; Pnat – 53;  
Ppyg – 52; Eser – 25; Vmur – 8.  

- Hukov, pers. comm. 2016 

3 Neskuchne 2012 105 Nnoc – 88; Nlei – 4; Mdau – 5; Pnat – 6;  
Plau – 1; Vmur – 1 

- Vlaschenko et al.,  
pers. comm. 2017 

4 Lisopark 2010-2014 264 Nnoc – 71; Nlei – 1; Mdau – 58; Mdas – 3;  
Pnat – 71; Ppyg – 23; Pkuh – 2; Eser – 19; Plau – 16. 

+ Vlaschenko et al.,  
pers. comm. 2017 

5 Tetleha 2012 328 Nnoc – 269; Nlei – 15; Mdau – 12;  Mbra – 1;  
Pnat – 8; Ppyg – 4; Eser – 6; Plau – 13. 

- Vlaschenko et al. 2016a 

6 Pechenigy 2012 358 Nnoc – 180; Nlei – 6; Mdau – 14; Mdas – 8;  
Pnat – 117; Ppyg – 19; Plau – 14 

- Vlaschenko et al.,  
pers. comm. 2017 

7 Mokhnach 2012; 2016 253 Nnoc – 70; Nlei – 37; Mdau – 3; Mbra – 77;  
Pnat – 12; Ppyg – 46; Eser – 3; Plau – 5 

- Kravchenko,  
pers. comm. 2016 

8 Homilshansky 
forest 

1999-2004 
2006-2009; 
2011 

1101 
898 
545  

Nnoc – 1190; Nlei – 166; Mdau – 336; Mdas – 5;  
Mbra – 6; Pnat – 248; Ppyg – 191; Pkuh – 1;  
Vmur – 6; Eser – 368;  Plau – 27 

+ Vlaschenko 2005 
Gukasova & Vlaschenko 
2011, Prylutska 2014 

9 Izum luka 2006 61 Nnoc – 2; Mdau – 27; Mdas – 2; Mbra – 7;  
Pnat – 10; Ppyg – 12; Plau – 1. 

- Vlaschenko 2006 

10 Yaremivske 2009 704 Nnoc – 406; Nlei – 3; Mdau – 115; Mdas – 8; Mbra – 4;  
Pnat – 99; Ppyg – 58; Eser – 1; Vmur – 2; Plau – 8. 

- Vlaschenko & Gukasova 
2010 

 Total number 5257    
 
 
Kharkiv region has been studied in detail in ten forests. 
Their location within the Kharkiv region is shown in Figure 
1. In most sites, Nyctalus noctula, was the dominant species 
since 1999, accounting for 49.5% ± 26.8 of all caught indi-
viduals. There is only one forest (Kozyivka, number 1, Fig. 1) 
where N. noctula has never been caught. Besides N. noctula 
there are several bat species (N. leisleri, Myotis daubentonii, 
Pipistrellus nathusii and P. pygmaeus) that are categorized as 
subdominant in the Kharkiv region forests. Each of them 
makes up roughly 5% to 30% of all bats. Moreover, in two 
forests (“Lisopark” and the “Homilshansky forest”, numbers 
4 and 8, Fig. 1) colonies of N. lasiopterus were found in 1915, 
1936, 1937 and 1938 years. 
 
 
Discussion 
 
Occurrence: In 2016, the conservation status of N. lasiopterus 
was changed from “Near Threatened” to “Vulnerable” ac-
cording to IUCN categorization (Alcalde et al. 2016) and it is 
now considered that populations (at least in Ukraine, Rus-
sian Federation and Spain) are trending towards decline (Al-
caldé et al. 2016, Vlaschenko et al. 2010, Vlaschenko et al. 
2016b). The most reliable cause of population decline is the 
process of deforestation (Vlaschenko et al. 2010), which re-
sults in a reduction in available breeding sites (Vlaschenko 
2010). The presence of mature forest older than 150 years is 
crucial for this species (Estok et al. 2007). Furthermore, it has 
been suggested that subpopulations of this species need at 
least 30 old trees within roosting area for use as roosts 
(Popa-Lisseanu et al. 2008).  

Historical records show us that intensive studies of bat  

fauna of the Kharkiv region were conducted from 1915 until 
1955 (Vlaschenko 2011). In that period, several researchers 
caught N. lasiopterus at different sites, even in a forest on the 
border of Kharkiv city (“Lisopark”, number 4, Fig. 1) 
(Vlaschenko 2011). In total, twenty-five records of individu-
als, which were captured, exist from that period. The last re-
cord of N. lasiopterus in the Kharkiv region occurred in 1955: 
a female, shot in an old oak forest (current territory of the 
National Nature Park “Homilshansky forest”, number 8, Fig. 
1). Since then, N. lasiopterus has not been observed in the 
Kharkiv region until now, and it was considered extinct in 
this territory (Vlaschenko et al. 2010). On the other hand, the 
absence of any information about the species may be a result 
of lower study levels, rather than actual absence. This is es-
pecially likely given the hidden nature of bats. However, in 
the last 15 years, bat fauna has been surveyed in major de-
ciduous forests (Fig. 1). Several of them contain plots with 
trees older than 150 years. 

Since 2002 more than 5500 bats have been caught by 
mist-netting or trapping from roosts in the Kharkiv region. 
Further surveys have been carried out in the sites where N. 
lasiopterus was found during previous intensive study peri-
ods. But despite the intensive study, no reports of N. lasiop-
terus were received for over ten years. Summarizing the ef-
forts (Table 3), it can be assumed actual absence of this spe-
cies in this time period (between 2002 and 2012).  

Having analyzed data from previous surveys (for the last 
15 years) as well as the results of current exploration, it has 
been noted that there is a certain similarity of bat assemblage 
structures between forests where these studies were carried 
out. We mentioned previously, that N. noctula dominates, in 
nearly all forests. Based on this similarity of dominance 
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structure across the local bat fauna, it can be supposed that 
the locations of study provide analogous habitat conditions. 
Occurrence of N. lasiopterus could therefore be expected to be 
uniform across sites. Despite this, N. lasiopterus was only 
caught in the Karavan forest. This may suggests that num-
bers of N. lasiopterus populations have indeed decreased 
possibly due to increased fragmentation. 

It is worth noting the disparity in sampling effort be-
tween the recent and historical bat surveys cited here. Scien-
tists in the first half of the 20th century caught fewer than one 
thousand bats, of which twenty four individuals were N. 
lasiopterus (Vlaschenko 2011, Vlaschenko et al. 2010), twenty 
one individuals of which were caught directly in roosts. 
Whereas members of the Kharkiv Bat Group caught ap-
proximately 5500 bats over the past 15 years, with only five 
individuals of N. lasiopterus. This also points towards an 
overall decline in the incidence of this species.  

As mentioned, the presence of mature forest is essential 
for N. lasiopterus. During the 20th century in the Kharkiv re-
gion, the proportion of old forest has steadily declined as a 
consequence of both sanitation felling and clear cutting. 
Now, only a few forests in the Kharkiv region contain parts 
that are more than 150 years old (Yatsuk, pers. comm. 2016). 
Sanitation felling may negatively influence bats presence as 
much as clear cutting. It has been shown, that the felling of 
hollow trees can result in the disappearance of all bat species 
from a forest (Ilin et al., 2003). Wood-destroying fungi fre-
quently infect hollow trees, which serve as roosts for bats, 
and hence they are often subjected to sanitation felling 
(Vlaschenko 2010). 

Moreover, there is another probable reason that might 
contribute to the disappearance of N. lasiopterus in the 
Kharkiv region. In the first half of the 20th century, the study 
of bats was accompanied often by the killing of all observed 
individuals, even females. It is known that in 1915 an entire 
breeding colony of N. lasiopterus (13 adult females) was col-
lected for a museum collection in the “Homilshansky for-
ests” (Vlaschenko 2011). A nursery colony this large has not 
been found since. Generally, twenty-five individuals of N. 
lasiopterus were captured until 1955. Twenty-one bats among 
them were females. 

Finding N. lasiopterus in our surveys 2016 was a very 
surprising phenomenon given both its rareness in Europe, 
and its absence previously despite regular bat mist-netting 
in region over the last 12 years. Although the location of the 
N. lasiopterus individuals caught between 1930 and 1940 was 
only around 3 kilometers from our current survey site 
(Vlaschenko et al. 2010), the presence of a current nursery 
colony in the Karavan forest is questionable, due to the de-
graded condition of the Karavan forest (probable absence of 
mature trees). 

One possible explanation for the current records of N. 
lasiopterus is that individuals caught were migrants from 
other breeding sites. The closest sites with the presence of 
breeding colonies are located in the Chernobyl Exclusion 
Zone, Ukraine (approximately 480 kilometers Northwest 
(Gashchak et al. 2013), Stary Zadzien Ramsar Site, Belarus 
(near previous site (Dombrovski et al. 2016) and in the Vo-
ronezhsky State Nature Biosphere Reserve, Russian Federa-
tion (nearly 310 kilometers Northeast) (Vlaschenko et al. 
2016b). Considering that migration routes of European bats 

are generally along a Northeast to Southwest axes (Hutterer 
2005), and within the framework of “migratory” explana-
tion, we could hypothesize that N. lasiopterus  individuals 
caught in the Karavan forest are migrants from breeding 
sites in the Russian Federation, rather than the Chernobyl 
Exclusion Zone and/or Stary Zadzien Ramsar Site. Thus, re-
cord site of this study may act as a migration stopover for 
this species. 

However, several facts support contrary explanation of 
N. lasiopterus catch. Capture date (night between 30-31 Jule) 
is seemed to be too early for a migration in temperate zone. 
Generally, it was shown, that migrant species of bats disap-
pear from summer assemblages only in the end of August 
(Gukasova & Vlaschenko, 2017). In addition, individuals of 
N. lasiopterus from more northern breeding site (Stary 
Zadzien Ramsar Site, Belarus) stayed at the site until at least 
the 3rd of August (Dombrovsky et al. 2016). Thus, we could 
state the presence of maternity colony in Karavan forest. 

Diet: As was shown in the Ibáñez study, the carnivorous 
behavior of N. lasiopterus from Spain may play a huge role in 
the regulation of population sizes of migratory birds during 
the time of migration (March-May and August-November) 
(Ibáñez, et al. 2001), especially for nocturnally flying sub-
Saharan migrants of the order Passeriformes (Ibáñez, et al. 
2016). In addition, there is virtually no presence of feathers 
in fecal pellets of N. lasiopterus from Spain during June-Jule 
(Ibáñez, et al. 2001). In Italy bird remains were registered in 
N. lasiopterus fecal pellets in the autumn, from the end of 
September to the end of November (Dondini & Vergary 
2000). This period, as was shown for Spain, also coincides 
with migration of birds. Thus, carnivorous behaviour of N. 
lasiopterus is supposed to be seasonal. However, the discov-
ery of feathers in fecal pellets from bats in Russian Federa-
tion occurred in the summer, at the beginning of July (Smir-
nov & Vekhnik 2013). Based on this, it could be assumed that 
bird-feeding behavior by N. lasiopterus is not limited to the 
birds’ migration period. The date of the current finding of 
feathers potentially supports both the hypothesis that N. 
lasiopterus may be carnivorous not only during bird migra-
tion, as well as the hypothesis about feeding on migratory 
birds. Nevertheless, we could state differences in a feeding 
strategy between N. lasiopterus populations from Mediterra-
nean region and Eastern Europe. A similar reason was pro-
posed in order to explain the lack of feathers in fecal pellets 
of N. lasiopterus from Slovakia (Uhrin et al. 2006). Consider-
ing poor knowledge about the ecology of species, differences 
in feeding behaviour between populations from different re-
gions are should be studied further. 

Before our 2016 captures, live individuals of N. lasiop-
terus have only been caught twice in Ukraine over the last 60 
years, and both were in the Chernobyl Exclusion Zone 
(Gashchak et al. 2013). N. lasiopterus was therefore assumed 
to be extinct in the Kharkiv region (Vlaschenko 2011, 
Vlaschenko et al. 2010). The current report of N. lasiopterus 
shows that this species at least migrate through Kharkiv re-
gion using catching site as a stopover. However, we may as-
sume the presence of a breeding colony of N. lasiopterus in 
Karavan forest. It is now necessary to study further the bat 
fauna in the Karavan forest to clarify whether N. lasiopterus 
inhabits this territory during the breeding period, and 
whether a nursery colony exists here, or whether the Kara-
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van forest is just used as a temporary stop-off for migrants 
from other breeding sites. Further studies could also shed 
light on the interesting ecology of N. lasiopterus, namely, on 
the dietary features of bats in this territory. 
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