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Abstract: During several hours of acoustic survey of bats in Borgo Maggiore, San Marino, on 30 August 
2020, foraging activity of at least six bat species was recorded. Five of them (Eptesicus serotinus, Hypsugo 
savii, Pipistrellus pipistrellus, P. kuhlii, and Tadarida teniotis) are common and widespread across the Apennine 
Peninsula and are already known members of the bat fauna of San Marino. The sixth species, Nyctalus 
noctula, is here reported from this country for the first time and the bat fauna of San Marino increases to 
18 species. 
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The Republic of San Marino is a tiny nation in the Apennine Peninsula, typical by its small 
area (61 km2, the third smallest in Europe) combined with a relatively steep altitudinal gra­
dient (53–756 m a. s. l.) and a rather high population density (ca. 570 people/km2, the fourth 
highest in Europe). A tourist can explore such a small territory during one or two days. Since 
San Marino is a country rich in historic monuments, it is a good destination for a short stop­
over during a journey along the eastern shore of Italy, being less than 10 km from the Adriatic 
A14 highway. 

During a way back from a bat research trip to Greece in the summer of 2020, the first 
author of this contribution made a one-day rest stop in San Marino that included an over­
night stay. He used this opportunity to make also a brief survey of flight activity of bats in 
this small country. In the first half of the night, he tried to detect bat echolocation calls in the 
centre of Borgo Maggiore (Piazza Grande; 43°56’22”N, 12°26’47”E; 520 m a. s. l.); this small 
town is full of historic buildings and adjacent to the steep and forested northern slope of 
Monte Titano (756 m a. s. l.), the highest point of the country and a seat of the country capital 
Città di San Marino.
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species n1 n2
SF Fmax EF D IPI

[kHz] [kHz] [kHz] [ms] [ms]

Eptesicus serotinus 7 20 31.3±2.3 29.1±1.5 29.1±1.9 8.4±4.0 202.4±22.5

24.7–35.1 24.7–32.3 24.1–32.3 3.3–15.8 170.0–252.0

Hypsugo savii 44 38 35.2±1.8 34.1±1.0 33.3±0.7 8.4±2.8 157.9±44.5

32.6–41.5 32.0–36.6 31.4–35.1 4.6–17.0 69.0–214.0

Pipistrellus pipistrellus 9 38 51.2±4.7 47.7±1.5 47.6±1.3 5.8±2.1 136.0±48.2

44.5–64.4 44.2–53.4 44.5–51.9 2.0–11.1 84.0–250.0

Pipistrellus kuhlii 29 37 43.4±4.9 38.6±1.1 38.0±1.2 6.7±3.6 113.2±39.5

37.5–28.0 36.3–41.2 36.0–41.5 1.3–19.7 75.0–227.0

Nyctalus noctula 5 8 22.1±0.7 21.5±0.6 21.4±0.7 12.3±3.8 719.0±166.9

20.7–22.9 20.4–22.3 20.4–22.3 6.6–16.4 622.0–968.0

Tadarida teniotis 1 – – – – – –

Table 1. Results of the acoustic bat survey in Borgo Maggiore, San Marino, on 30 August 2020, and its 
analysis. Abbreviation explanations: n1 = total number of sequences identified; n2 = number of call 
pulses analysed; SF = start frequency; Fmax = frequency of maximum energy; EF = end frequency; 
D = call duration; IPI = inter-pulse interval; upper lines: mean ± standard deviation; lower lines = 
value ranges. The recorded quality of the call sequence of Tadarida teniotis was poor for parameter 
measurings, but sufficient for species identification.

The bat calls were recorded with the help of the automatic ultrasound detector 
Batlogger  M (Elekon AG, Switzerland) in the period between the sunset (ca. 20.05 CEST) 
and the CEST midnight on 30 August 2020. The recorded calls were analysed in BatExplorer 
2.0 software (Elekon AG, Switzerland), using call characteristics known from the respective 
geographical area (Russo &  Jones 2002). Altogether, 115  noise sequences were recorded, 
99  of them were identified as sequences of bat calls, and 95  sequences were assigned to 
a particular bat species (Table 1). 

This small research effort revealed a fairly good foraging activity of at least six bat spe­
cies at and in the surroundings of the Piazza Grande (Table 1), the area combining urban and 
natural conditions and with street lamp illumination which also contributed to the site at­
tractiveness for bats. Five of the recorded bat species rank among common inhabitants of the 
Apennine Peninsula, namely Eptesicus serotinus (Schreber, 1774), Hypsugo savii (Bonaparte, 
1837), Pipistrellus pipistrellus (Schreber, 1774), P. kuhlii (Kuhl, 1817), and Tadarida teniotis 
(Rafinesque, 1814). Moreover, H. savii and P. kuhlii, two most typical Mediterranean urban 
elements among the species, covered more than three quarters of the recorded call activity 
(76.8%). This situation is quite common and corresponds to a usual experience from sou­
thern Europe (Russo & Jones 2003, Campedelli et al. 2013) and these five bat species are 
already known members of the Sammarinese bat fauna (Scaravelli 2012). 

On the other hand, the evidence of Nyctalus noctula (Schreber, 1774) is less usual in 
the Appenine Peninsula, this species is only rarely found in the peninsular part of Italy and 
has not yet been recorded from San Marino (Lanza 2012, Anonymous 2016). The calls of N. 
noctula were detected five times during 2.5 hours, the sequences were recorded in the inter­
vals of 13–73 minutes (mean 37.8 min) – this corresponds to five particular passes (21:14, 
21:27, 22:03, 22:32, 23:45). The bat or bats foraged perhaps in a broader area that surrounds 
Monte Titano. 

This migratory species is expected to be present in the southernmost sections of Europe 
only during its seasonal migrations and cold parts of a year, while the summer occurrence 
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and supposed reproduction of N. noctula in Italy was reported only from the northern parts 
of the country (Lapini et al. 2019). Its occurrence in San Marino in late August could be re­
garded exceptional, although it may be perhaps linked to the beginning of autumn migration. 
However, rather abundant records of N. noctula have been recently reported from the moun­
tainous areas west of San Marino (Campedelli et al. 2013, Ducci et al. 2019).

The bat fauna of San Marino still seems to be very insufficiently known. It started to be 
studied relatively late, in the 1990s; the review by Scaravelli & Bassi (1994) presented only 
four bat species from the country. The first survey of bats of San Marino (Scaravelli et al. 
2001) yielded confirmed occurrence of six species. After a specialised long-term research, 
Scaravelli (2012) reported fourteen bat species in the country. Most recently, an official re­
port (Anonymus 2016) provided a list of seventeen species of the Sammarinese bat fauna, 
although without any reference to the original records. Anyway, no species of the genus 
Nyctalus has been known from San Marino till now. With the recent discovery of N. noctula, 
the number of species in the bat fauna of this small country increases to eighteen. 

Anyway, this number still represents roughly just a half of the number reported for the 
continental bat fauna of Italy, which comprises 34  species (Lanza 2012, Ancillotto et al. 
2019). Thus, the research of bats of San Marino is still not finished; perhaps many more 
nights are necessary to be spent in various parts of this country until its nightlife is comple­
tely described.
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