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Material and Methods
Field Work

Long-Distance Vocalizations of Golden Jackals (Canis
aureus, L. 1758, Mammalia: Carnivora, Canidae) in
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Abstract: During a short term survey in Northern Bulgaria we could distinguish and acoustically analyse three types of long distance vocalizations of golden jackals: two long calls,
distinguished by the number of frequency maxima, and one short call. All calls were multiharmonic, with most energy in the first harmonic. The frequency of the first harmonic
ranged between 600 and 900 Hz. This preliminary study presents the first quantitative field
data on acoustic communication signals of golden jackals in Europe.
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Introduction
Social canids frequently use long-distance vocalizations for communication between
conspecifics. These calls help the pack-members to keep in touch with one another,
reinforce bonds and claim territory (HARRINGTON, MECH 1978). Comprehensive studies
on vocal communication exist for the wolf (Canis lupus, FIELD 1979; TOOZE et al. 1990)
and the coyote (C. latrans, MCCARLEY 1975; LEHNER 1978A, 1978B). While several
studies on the morphology, distribution, reproductive status and general biology of the
European golden jackals (Canis aureus) have been conducted in Bulgaria and elsewhere
on the Balkans (SPASSOV 1989; DEMETER, SPASSOV 1993; ATANASSOV 1995; KRYSTUFEK
et al. 1997; VASILEV, GENOV 2002; Ethiopia: ADAMASU et al. 2004), to the best of our
knowledge quantitative acoustic analyses of their calls are still lacking. Qualitative, but
rather comprehensive descriptions of vocalizations of captive jackals are given by SEITZ
(1959), EISFELD (1966) and WANDREY (1975). Another captive study reports the occurrence of howling in association with mating behaviour (GOLANI, MENDELSSOHN, 1971).
The only published spectrograms from calls of free-living jackals which we know of stem
from NIKOLSKYI, POJARKOVs (1981) study in Tadzhikistan.
We used digital signal analysis to quantitatively describe the acoustic parameters of
three call types, recorded from golden jackals during a 10-day field trip to Northern
Bulgaria in 2004. This was a preliminary study and we therefore can only present a
limited data set. Clearly, further studies will be needed to cover the entire vocal repertoire of Canis aureus.
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The study was conducted from September 6th to September 16th 2004 south of the
Rusenski Lom Natural Park near the town of Ruse, Northern Bulgaria (GEORGIEV
2004). The study area consists of a karstic valley with a small river, surrounded by
extensively used agricultural land. The climate is temperate and continental, with hot
summers and cold winters and high-temperature fluctuations between day and night
(VELEV 2002). The jackal survey was focused on the valley around Tabachka (25°58'
E, 43°37' N), a small village at the banks of the creek Cerni Lom with about 100
residents.
Close to human settlements and in regions were they are hunted, golden jackals
turn to be completely nocturnal (DEMETER, SPASSOV 1993). This was also the case in
the Tabachka area and therefore we went out to the field during the nights only. We
spent six entire nights (sunset to sunrise) listening for and recording jackal vocalizations.

Sound Recording and Analysis
Spontaneous calls of golden jackals were recorded using a Sennheiser ME66 microphone (flat frequency response with ±3 dB between 100 Hz and 5 kHz) with windshield
and a professional Sony walkman (WM-DC6). The calls were digitized with a sampling
rate of 20 kHz. Spectrograms were calculated using the sound analysis software Selena
(University of Tübingen) with a 1024 FFT (Hann window; 88.58% overlap). From
these settings, a frequency resolution of 19.5 Hz and a time resolution of 51 ms resulted.
The jackal vocalizations were categorized and named according to MCCARLEYs
(1975) study on long distance vocalization of Coyotes in Texas and Oklahoma, USA.
From the spectrogram representation, we measured the following parameters for each
call: starting frequency, terminal frequency, highest frequency contained in the call and
call duration (Fig. 1). All frequency parameters were measured on the 1st harmonic.
We calculated the bandwidth of the first harmonic by subtracting starting or terminal
frequency (whichever was lower for each call) from the highest frequency. Further, we
noted the number of frequency maxima and the number of harmonics.

Data Base
As the howling bouts were rather short, we only obtained a total of 7 min tape
recording of jackal vocalizations during the six nights. Signal-to-noise ratio of the recordings was often poor, because of background noise, echoes or long distances between our
microphone and the jackals. We used 30 calls with sufficient recording quality from 4
different nights for quantitative analysis of call parameters.

Results
Three types of long-distance vocalizations of golden jackals could be distinguished
(Table 1, Fig. 2). But modifications and combinations of the different call types occurred regularly. In the following we present two types of long calls (flat howl and
warble howl) and one type of short call (yip).
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