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ABSTRACT - A mating colony of Nyctalus leisleri has been monitored since 1994 through
the periodic checking of 105 bat boxes set in a beech forest on the Apennines (Tuscany,
central Italy). Both a general and a gender-specific trend was obtained from the monthly
count of individuals. The general trend showed remarkable numerical fluctuations over the
years, which were particularly evident in the number of females. The overall population
showed a slight positive trend, which was significant for males. The abruptly fluctuating
number of females observed throughout the years was worthy of notice. Such variations
may find an explanation when more information on the continental migration patterns of
the individuals recorded in this area become available.
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RIASSUNTO - Monitoraggio a lungo termine di un sito di accoppiamento di Nyctalus
leisleri in Italia. Il monitoraggio di Nyctalus leisleri in un’area di accoppiamento è iniziato
nel 1994 attraverso l’utilizzo di 105 bat box. L’area di studio si trova sull’Appennino
Pistoiese (Toscana, Italia centro-settentrionale). Il conteggio numerico mensile ha permesso
di evidenziare un andamento generale e di individuare un’elevata variabilità nel numero di
esemplari (maschi e femmine) presenti. Non sono stati osservati cali numerici, anzi si
evidenzia un piccolo ma significativo incremento soprattutto nei maschi. Le femmine
appaiono soggette a notevoli fluttuazioni numeriche, che potranno essere comprese quando
saranno disponibili informazioni sugli spostamenti a livello continentale degli esemplari
presenti in questa area.
Parole chiave: Nottola di Leisler, abbondanza, trend della popolazione, Italia
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INTRODUCTION

geographic scale and their trophic role
as arthropod predators grants them a
key position in various ecosystems
(Fenton 2003; Cleveland et al. 2006).
In Europe, the great changes caused by
human activities on natural ecosystems
have caused the sharp decline of many
species of bats (Hutson et al. 2001;

Research at the population level is
necessary in order to understand the
workings
of
communities
and
ecosystems (O'Shea and Vaughan
1999). Bats make up a large component
of mammal biodiversity at every
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Temple and Terry 2007). Many species
are listed as endangered (Hutson et al.
2001) and, consequently, detailed
information on their distribution and
abundance is needed (Hutson et al.
2001; O'Shea and Bogan 2003). In
particular, the numerical consistency of
populations, at both a local and
European scale, must be monitored
over time in order to obtain reliable
information on the trend of each
species. Moreover, there being many
migratory bat species, including
Nyctalus leisleri(Hutterer et al. 2005),
conservation strategies cannot be
worked out on a local scale, but must
be
integrated
in
trans-national
programs (Eurobats 2009). Monitoring
consists of repeated and standardised
observations of abundance over time,
using methods that enable changes in
numbers to be detected (Hellawell
1991). In the case of bat populations,
this entails a host of methodological
difficulties which are often hard to
overcome, especially in environments
where roosts are particularly scattered,
hard to detect and often transient, as in
the case of forests (Gannon and Willig
1998).
The main aim of our study was to
gather some preliminary data on the
population trends of N. leisleri in
central Italy, soas to integrate those
derived from monitoring activities
carried out in the European countries
where the species is recorded as stable.
This will result in more efficient
conservation strategies for this species
and its habitats.

the Pian degli Ontani Nature Reserve
(Pistoia, Tuscany, 44° 06’ 27’’N, 10° 41’
33’’E). In total, 105 bat boxes (74 "2F
Universal" and 16 "2FN Special", by
Schwegler, Germany and 15 bat boxes 2F
Universal similar, from WWF Piedmont)
were placed in six circular areas, each with
a radius of about 50 m. The six areas were
200-300 m apart and located between 1200
and 1400 m a.s.l. Each area included 14 18 boxes arranged in pairs, hung to a tree
about 5 m above ground and randomly
oriented. Checks were scheduled with a
monthly or fortnightly frequency according
to the season. At each check, all individuals
were counted and sexed. The evaluation of
numerical variations was achieved by
comparing rectified variation coefficients
(Variation Coefficient (VC) = standard
deviation/mean*100; rectified Variation
Coefficient (rVC) = VC+VC/4n) based on
the maximum numbers of males and
females recorded throughout the years
(Vannini 1990). The statistical comparison
was performed according to Lewontin’s
method (see Vannini 1990). The numerical
trend over time was assessed by means of a
linear regression, using as input the 16
highest yearly values reached in the study
period (n).

RESULTS AND DISCUSSION
The general trend shows remarkable
numerical fluctuations over the years
(Fig. 1). This variation is particularly
evident in the number of females
(F=4.7, P<0.01, df=15,1; see Tab. 1).
Overall, an increase in the number of
individuals over time (r2 = 0.25, P =
0.02; Fig. 2) is detectable only if the
maximum value recorded in the first
year of study, which was monitored
starting only from September, is
considered. If, on the other hand, we
consider the data from the second year
of research onwards, the trend is not
significant (r2=0.24, P = 0.061).

MATERIALS AND METHODS
The study was carried out between 1994
and 2009 in a 100 year old beech forest in

94

Nyctalus leisleri in Italy
160

Oct. 04

Sep. 06

140

N° of bats (males + females)

120

Sep. 03

100

Sep. 09

Sep. 00

Oct. 07

80
60

Sep. 95

40 Sep. 94

Sep. 08

Sep. 02

Aug. 96

Sep. 99

Aug. 97 Aug. 98

Sep. 01

Aug. 05

20
0

Sep. Jul. May Mar. Mar. Jan. Nov. Sep. Jul. May Mar. Jan. Nov. Oct. Aug. Jun. May Mar.
94
95 96 97 98 99 99 00
01 02 03 04 04 05 06 07
08 09

Figure 1 - Number of individuals (males + females) recorded from 1994 to 2009.
Table 1 - Parameters of male and female variability based on the maximum values of
presence between 1994 and 2009; rVC%: percentage of variation coefficient.
Mean

SD

No. of years (n)

rVC%

Males

26

8.6

16

33.9

Females

46.5

32.5

16

70

comes to monitoring their presence
over
large
geographic
areas,
particularly, elusive, forest-dwelling
Leisler’s bats (Meschede and Heller
2003). Our population was relatively
stable throughout the study period.
Nonetheless, we found evidence of
remarkable variation in female
numbers. No data are currently
available on the long range migration
patterns of the individuals of N. leisleri
monitored in Italy (Hutterer et al.
2005).
Unfortunately, compared with other
European countries, few bats ringed by

Between 1995 and 2009 a slight but
significant increase in the number of
males was recorded, (r2 = 0.29, P =
0.03; Fig. 3), whereas the sharp
fluctuations in the number of females
did not allow a meaningful trend to be
determined (r2 = 0.16, P = 0.138; Fig.
3).
Medium to long term monitoring is a
basic instrument in assessing the status
of a species, detecting any negative
demographic trend and drafting
appropriate
conservation
plans.
Unfortunately, many species of bats
pose significant difficulties when it
95
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Figure 2 -. Maximum abundances (yearly peak values) recorded in the study area between
1994 and 2009. The line represents the linear trend estimate, calculated excluding the first
year (1994).

Figure 3 - Numeric abundance trend estimate for males and females. the two lines represent
the linear trend for males (continuous line) and females (dashed line).

dwell there from March to November.
It may be assumed that females come
to the study area from other European
countries after weaning their young,
and their numerical variation may be
explained by local factors connected
with their breeding sites (Hoch et al.

us since 1996 (Dondini and Vergari
2009) have been recaptured for several
years in the same area (with a record of
10 years and 5 months for a male) (in
prep.), but never outside it.
Females arrive in our study area in late
August - early September, while males
96
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sts_of_documents/List_of_documents_A
2005). Although available data are still
C14.htm
scarce, it may be confidently stated that
Fenton
M.B. 2003. Science and conservation
any study on the demographic patterns
of
bats:
where to next? Wildl. Soc. Bull.
of this species, as also conservation
31: 6-15.
strategies, are better set in a continental Gannon R.M., Willig M.R. 1998. Long-term
context (see Hutterer et al. 2005).
monitoring protocol for bats: lessons
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