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Abstract

We comment on a recent study (Vasenkov et al. in Dokl Biol Sci 513:395-399, 2023, https://doi.org/10.1134/S001249662
3700746) presenting the movement paths of three greater noctule bats (Nyctalus lasiopterus), two juveniles and an adult,
tracked from Russia in September—October 2020 and 2021, with particular emphasis on the unprecedented straight-line
migration of a juvenile male to Italy. Notably, the juvenile's extraordinary 2515 km migration marks the longest recorded (as
the crow flies) movement in a bat species. We argue that the two juveniles may represent cases of dispersal. Despite the atten-
tion garnered by Vasenkov et al.’s findings, caution is warranted in interpreting the broader migration picture. The paper’s
dissemination underscores a potential oversimplification, neglecting key insights from recent work conducted in Italy that
documented the year-round presence, hibernation, and parturition of N. lasiopterus in an area of the Friuli Venezia-Giulia
region where the juvenile male tracked from Russia stopped over. Besides, inferring the existence of migratory routes based
on small numbers of tracked bats is insufficient. The oversight of these findings may imply a misleading narrative about
the species' behaviour, likely representing a case of partial migration, a pattern widespread among migratory bat species.
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A recent study (Vasenkov et al. 2023) presents information
regarding the movement of three greater (or giant) noct-
ule bats (Nyctalus lasiopterus). The individuals, two juve-
niles (one male and one female) and one adult female were
monitored using GPS-GSM devices and the tracking period
spanned mid-September and mid-October in both 2020 and
2021, totalling 22-28 days of data collection. The adult
female exhibited a predominantly linear trajectory covering
1754 km southwestward to Bulgaria, where data collection
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was interrupted (Vasenkov et al. 2023). In contrast, the two
juveniles displayed more erratic movements. The female
juvenile's route extended to Poland, while the male juve-
nile was followed as far as northwest Italy, approximately
100 km from the French border, where data collection
ceased (Vasenkov et al. 2023).

Despite its reliance on a sample size of only three indi-
viduals, this study is intriguing as it illuminates the spatial
behaviour of a cryptic and relatively unknown European
vespertilionid. Notably, the bats demonstrated a daily travel
range of 359-445 km, with the juvenile male achieving an
unprecedented straight-line distance of 2515 km, which is
the longest straight-line movement known for a bat species
to date.

Studies such as these show the practical application of
GPS technology in investigating bat movement, particularly
for species with sufficient body mass to apply a GPS unit. In
comparison, conventional methods like bat ringing, despite
appearing much more economical, prove less cost-effec-
tive. This is due to the substantial search effort required for
recapturing ringed bats, coupled with concerns raised about
the potential adverse effects of ringing on bat well-being
(Lobato-Bailén et al. 2023). Furthermore, the recapture of
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ringed bats only yields data regarding two points, while GPS
systems offer the capability to continuously track the bats’
actual movement en route.

Nyctalus lasiopterus is known for undertaking extensive
migrations across central and Eastern Europe (Hutterer et al.
2005). Still, it may also establish year-round residency in
particular areas of Western Europe or engage in altitudinal
migration patterns, wherein males and females segregate
based on altitude (Ibafiez and Juste 2022). The data provided
by Vasenkov et al. (2023) not only reaffirm the bats' inclina-
tion for extensive travel but also highlight a lack of a cohe-
sive pattern. While not explicitly addressed in that study, the
observed discrepancy may arise from the fact that the two
juveniles, displaying a more erratic flight pattern than the
only adult bat tracked, might have undertaken a dispersal
flight instead of following the typical seasonal migration
observed in the adult bat. Dispersal is widespread in bats and
may involve either one or both sexes (Moussy et al. 2013).
In common noctules (Nyctalus noctula), range expansion is
accomplished through this mechanism (Kravchenko et al.
2020). Overall, labelling the movement recorded for the two
juveniles as ‘migration,” as done by Vasenkov et al. (2023),
may be misleading.

The trajectory followed by the juvenile male is particu-
larly interesting. One of the day roosts used by this bat
in the Italian territory is situated in an area of the Friuli-
Venezia Giulia region (northeast Italy) where Russo et al.
(2023) documented the year-round presence of both com-
mon (Nyctalus noctula) and greater noctules roosting in a
forest fragment amid an intensive agricultural landscape.
In addition to revealing roost-tree selection patterns, Russo
et al. (2023) provided unequivocal photographic evidence
demonstrating that N. lasiopterus not only hibernates at
the site but also gives birth (see also Fig. 1), and possibly
mates. However, Vasenkov et al. (2023) did not consider
Russo et al. (2023)'s findings, since they were not aware of
the latter study when their work was already in press (D.

Vasenkov, pers. comm.), and concluded that the juvenile
male moved southwards in search of suitable climatic con-
ditions for hibernation without mentioning the presence
of a greater noctule population in that area. While this
hypothesis is plausible, we contend that it should not be
interpreted as indicative of a population-wide migration
pattern, as we are confident that many greater noctules
complete their entire life cycle in the region where the
juvenile male from Russia made a stopover (Russo et al.
2023). Previous acoustic surveys conducted by Paniccia
et al. (2023) further substantiate the summer presence of
greater noctules in South Tyrol, situated on the southern
side of the Eastern Alps. Overall, the tracking of the juve-
nile male bat from Russia to Italy does not conclusively
demonstrate migration between these regions, which we
nonetheless consider a plausible scenario.

Consistent with the observed yearly fluctuations in the
greater noctule population in the area (pers. obs.), a partial
migration pattern may occur. In this pattern, only a segment
of the bat population engages in long-distance migration,
while another segment remains sedentary. Partial migration
is a common phenomenon among vertebrates and is exten-
sively documented in migratory bats (Rogers et al. 2022).
However, a complete understanding of its genetic, physi-
ological, and environmental determinants remains elusive
(Chapman et al. 2011; Hegemann et al. 2019). In Europe,
partial migration is common in long-distance migratory bat
genera, including Nyctalus, Pipistrellus, and Vespertilio. In
certain instances, such as with Nathusius' pipistrelles, hiber-
nacula are shared by both migratory and sedentary conspe-
cifics (Roer 1995; Rydell et al. 2014; O’Mara et al. 2016;
Fleming 2019).

The fact that one tracked juvenile stopped over in an area
that is home to significant colonies of greater noctules is
intriguing. It suggests that the bat may have detected cues
signalling the presence of conspecifics in the area, raising
new questions about navigational skills in migratory bats.

Fig. 1 Photographs of Nyctalus lasiopterus taken in the study area of Russo et al. (2023), depicting individuals recorded during winter (a) and
newborns observed following parturition in summer (b). Photos by Anne Méenurm

@ Springer



Of greater noctule “migration” from Russia to Italy: a comment on Vasenkov et al. (2023) 469

The presentation of the findings, particularly the notion
that greater noctules migrate to Italy and potentially win-
ter there, has gained significant attention among bat spe-
cialists and enthusiasts and has been taken up on social
media. However, it is crucial to exercise caution in inter-
preting this information. The suggestion of a fully migra-
tory nature for the entire population is misleading for two
reasons. Firstly, as already mentioned, the juvenile move-
ment provided no conclusive evidence of migration. Sec-
ondly, even if it were a genuine migrating subject, it would
still represent a single individual, insufficient to infer the
migratory behaviour of the entire population. This inter-
pretation overlooks Russo et al. (2023)’s findings (see also
Paniccia et al. 2023) and implies a simplified narrative that
may not fully capture the subtle and complex scientific
reality of the situation. The oversimplification of the mes-
sage could pose potential dangers as it may contribute to
misconceptions about the species' behaviour. Emphasising
the need for a more comprehensive understanding of the
ecological dynamics and migration patterns of N. lasiop-
terus is paramount to avoid oversimplification and foster
a more accurate scientific analysis.

In conclusion, we highlight that the management of
migratory species presents a formidable challenge for
conservation efforts. It is crucial to understand the migra-
tory patterns of N. lasiopterus, which involves accurately
interpreting the recorded movements, to effectively plan
transnational conservation initiatives. This necessitates the
integration of modern tracking technologies, such as GPS
devices, alongside complementary methods such as stable
isotope analysis and direct observations in roosting areas.
By employing a multifaceted approach, encompassing both
advanced technologies and traditional observational meth-
ods, we can glean comprehensive insights into the popula-
tion ecology of greater noctules and develop conservation
strategies that transcend national borders, ensuring the
preservation of this species and its key habitats. We also
strongly encourage the scientific community to adopt a
more neutral terminology when discussing bat long-range
movement and refrain from labelling any such movement
as “migration” when its precise nature remains ambiguous
or indeterminate due to limited or fragmented information.
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