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Abstract:  The structure and variability of alarm call of European ground squirrel (Spermophilus citellus L. 1766) 
from two populations in West Bulgaria are studied. The registered alarm calls may consist of two sepa-
rated phases: at 8 kHz and 12 kHz respectively. Both phases can be fused or emitted continuously with 
maximum interval of 32.90 ms between them: probably they are produced by two independent acoustic 
sources. A phenomenon of concentration of the maximum energy of the call in the second harmonic is 
observed. The durations of the phases have high degree of variation, but the total length of the call in the 
studied populations has similar values. The total duration of alarm call is more than 100 ms, while the 
maximum registered value can exceed twice the minimum. The frequency characteristics (highest, lowest 
frequency and frequency with most energy of both phases) have low degree of variability and they clearly 
and statistically signifi cantly distinguish the studied populations.
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Introduction
The genus Spermophilus CUVIER, F. 1825 includes 
31 recent species inhabiting Europe, Asia and 
North America. The European ground squirrel 
(Spermophilus citellus L. 1766) is diurnal rodent and 
occurs in loosely structured populations throughout 
Central and South-East Europe. Its area of distribu-
tion has two clearly distinguished parts: Pannonian 
and Balkan, separated by the Carpathian Mountains 
(RUZIČ 1978). In Bulgaria the species occurs patchy 
almost in the whole country up to 2500 a.s.l. The few 
mountain populations are isolated in Vitosha, Rila, 
West and Central Stara Planina Mountains. (PESHEV 
et al. 2004). The species has negative trend of popu-
lations and it is included as vulnerable in the IUCN 
Red List of Threatened Species (AMORI 1996).

Many rodents, including genus Spermophilus, 
in case of danger emit alarm calls related to their 
social and diurnal life (SHELLEY, BLUMSHTEIN 2005). 
S. citellus frequently produces a typical alarm call, 
heard by human ear. The sound communication in 
some species of Spermophilus is relatively well 
studied (EILER, BANACK 2004, NIKOL`SKII 1984, 
SLOBODCHIKOFF et al. 1998, SHELLEY, BLUMSHTEIN 
2005). NIKOL`SKII (1979) published the only known 
spectrograms of alarm calls of one free-living and 
one captive S. citellus from Moldova. GEORGIEV et 
al. (2004) studied 16 alarm calls emitted by a sin-
gle individual near Kalchevo village (North-East 
Bulgaria). These investigations, based on restricted 
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