
89

FOLIA OECOLOGICA – vol. 47, no. 2 (2020), doi: 10.2478/foecol-2020-0011

*Corresponding author: 
e-mail:urban.lutra@gmail.com
© 2020 Authors. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Golden jackal, a natural disperser or an invasive alien species in Slovakia? 
A summary within European context

Peter Urban1*, Nuno Guimarães2,3, Jozef Bučko4

1Faculty of Natural Sciences, Matej Bel University, Tajovského 40, 974 01 Banská Bystrica, Slovakia
2Faculty of Humanities and Natural Sciences, University of Prešov,  

17. novembra 1, 081 16 Prešov, Slovakia
3Diana – Carpathian Wildlife Research, Mládežnícka 47, 974 04 Banská Bystrica, Slovakia 

4Institute for Forest Resources and Information, National Forest Centre, 
Sokolská 1/2, 960 01 Zvolen, Slovakia

Abstract
Urban, P., Guimarães, N., Bučko, J., 2020. Golden jackal, a natural disperser or an invasive alien species  
in Slovakia? A summary within European context. Folia Oecologica, 47 (2): 89–99. 

This summary provides an overview of the golden jackal (Canis aureus) categorization in Europe with parti-
cular focus on its presence in Slovakia. The distribution range of this species in Europe has been expanding 
in recent decades. Currently, European population is in constant and fast increase, widening their ranges 
towards Central and Eastern Europe and more recently in some western countries. All over Europe, the ca-
tegorization of the golden jackal status is discussed with some controversial. A recent genetic study helped 
to determine that golden jackals do not meet the established three criteria, which categorize a species as an 
invasive alien species. In Slovakia, golden jackals’ numbers grown considerably in the last decade and with 
an increasing of their distribution through the country it became a permanent species of the Slovak fauna. 
The only internal status is the hunting Act no. 274/2009, which classifies it as, game species. The fast adap-
tation and dispersion through Slovakia can be considered similar to the behaviour of an invasive species, as 
suggested in previous studies in Hungary. Based on widely accepted definitions, agreed under international 
legal instruments, it is quite clear that the term ‘Invasive Alien Species’ only encompasses non-native speci-
es specifically introduced by humans (intentionally or accidentally). Following this Invasive Alien Species 
terminology, golden jackals cannot be categorized as such in Slovakia. The natural expansion, the growing 
ranges, and the increase in numbers of the golden jackal in Slovakia in the last decades points to a need to 
improve the knowledge of the species. 
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Introduction

The golden jackal (Canis aureus moreoticus Geof-
frey 1835) is a middle-sized carnivore (mesocarnivore, 
5–15 kg) from the genus Canis (Linnaeus, 1758). It is one 
of the most widespread canid species in the world (Sil-
lero-Zubiri et al., 2004). Its high adaptability to a large 
variety of habitats, opportunistic predator behaviour and 
omnivorous diet makes it a true generalist species. The 
golden jackal is a much social species, living in pairs or 
groups composed generally by the breeding pair and their 
offspring, at least until adult size, thus forming temporary 
large groups (Macdonald, 1978). Dispersing individuals 
are mostly solitary vagrants in search of suitable territory 
and/or a partner (Negi, 2014). The actual range of this spe-
cies covers many countries in Europe and Asia (Sillero-
Zubiri et al., 2004; Arnold et al., 2012; Koepfli et al., 
2015; Rutkowski et al., 2017; Hoffman et al., 2018). 
Since the most recent dispersion wave from the Balkans 
in the 1980s, they are still expanding their range through 
Europe as shown by an increasing number of individuals 
recorded far outside of their known historic geographical 
range (Krofel, 2009; Arnold et al., 2012; Rutkowski et 
al., 2015; Trouwborst et al., 2015; Krofel et al., 2017; 
Bogdanowicz et al., 2018). During the last fifty years, re-
cords in Europe show a clear increasing trend, with signifi-
cant fluctuations, in the size and distribution of the golden 
jackal population. There are presently records of golden 
jackal reproduction from most of South-Eastern Europe, 
parts of eastern and central Europe and more recently re-
corded in some western countries (Trouwborst et al., 
2015; Jirků et al., 2018; Kowalczyk et al., 2020). In past 
decade, golden jackal numbers grew in Slovakia and to-
gether with the increase of its dispersion range through the 
country become a permanent species of the Slovak fauna, 
although there are no clear evidence of its reproduction 
(Urban et al., 2017; Guimarães et al., 2018, 2019).

The expansion of the golden jackal across Europe gen-
erated many concerns about its negative effects on wildlife 
(essentially endangered and game species) and livestock 
(e.g. via predation or transmission of pathogens of zoonot-
ic and veterinary importance) which lead to its categoriza-
tion as an invasive alien species (IAS) in the Baltic States 
(Rutkowski et al., 2015; Stratford, 2015; Anonymous, 
2016). However, it is important to refer that as all meso-
carnivores, they also present many positive effects in the 
ecosystem being the animal waste removal and control of 
crop pests the more relevant (ĆiroviĆ et al., 2016). Cur-
rently, general question from many stakeholders (includ-
ing researchers and local dwellers) is: will golden jackals 
influence native biodiversity, especially in areas where 
future reproductive pairs and new population clusters may 
occur? (Hatlauf and Hackländer, 2016).

Our aims with this golden jackal review is to sum-
marize: (1) an overview of their dispersion/distribution 
and current status in Europe; (2) their historic dispersion 
and current status of jackals into and in Slovakia; (3) and 
clarify the categorization of the golden jackal in Slovakia 
(natural disperser or an IAS) according to national and in-
ternational literary and legislative definitions.

Golden jackal in Europe

The historical range of the golden jackal in Europe was 
limited to coastal regions along the Adriatic coast in Croa-
tia and the Mediterranean and Black sea regions of Greece 
and Bulgaria (Malez, 1984; Spassov, 1989; Sommer and 
Benecke, 2005; Markov, 2012; Stoyanov, 2012; Trou-
wborst et al., 2015; Krofel et al., 2017; Spassov and 
Acosta-Pankov, 2019). The only paleontological records 
available are from the Middle Holocene what indicates 
that this species was absent from Europe in the Pleistocene 
(Sommer and Benecke, 2005; Spassov and Acosta-Pan-
kov, 2019). The absence of fossil and subfossil remains 
from the species, inclusive in their main core area (South-
Eastern Europe), suggest a probable late dispersal, poten-
tially influenced by anthropogenic activities (Spassov and 
Acosta-Pankov, 2019). 

In the second half of the 19th century, golden jack-
als dispersed from the South-Eastern Balkans along the 
Danube Basin as far as Hungary (Tóth et al., 2009; Hoff-
mann et al., 2018). During the first half of 20th century, 
the distribution of the species was restricted to South-East-
ern Europe with some particular occurrences in Hungary 
(Szunyoghy, 1957, 1959; Nagy, 1959; Mošanský, 1983; 
Tóth et al., 2009; Spassov and Acosta-Pankov, 2019). 
The European population of the golden jackal declined 
and there were local extinctions in the Pannonian region 
in the mid-20th century, due to anthropogenic factors like 
habitat fragmentation, culling practices, intensive hunting 
and poisoning (Demeter, 1984; Koubek and Červený, 
2007; Tóth et al., 2009). In this time, small and scattered 
resident groups of golden jackal persisted along the coasts 
of the Balkan Peninsula (Atanasov, 1953). Following con-
servation measures, targeting golden jackals, in some key 
regions in the Balkan around 70’s (e.g. Greece, Bulgaria), 
they started to expand and increase their range from these 
areas to North and Northwest (Demeter and Spassov, 
1993; Giannatos et al., 2005; Stoyanov, 2012). Partic-
ularly in Bulgaria the distribution of golden jackals in-
creased up to 33-fold between 1962 and 1985 (Kryštufek 
et al., 1997). Because of this, within the 70’s, and due to 
the damages on livestock attributed to them, their numbers 
had to be regulated (Stoyanov, 2012).

During the 80’s, due to the almost extirpation of some 
core populations, the conservation actions increased in-
cluding the reduction of hunting (e.g. Strandja between 
Bulgaria and Turkey, Dalmatian Coast, Aegean in Mace-
donia). With these actions, the golden jackal recovered 
and not just recolonized its previous range but also dis-
persed into new areas (Arnold et al., 2012; Banea et al., 
2012; Trouwborst et al., 2015). The dispersion of the 
golden jackal was recorded mainly along the eastern Adri-
atic coast (Kryštufek and Tvrtkovic, 1990; Jhala and 
Moehlman, 2008; Krofel and Potočnik, 2008) and the 
mainland lowlands of South-Eastern and Central Europe 
(Tóth et al., 2009).

Within the last two decades, it has spread through-
out Central Europe and with the continuous expansion 
of the distribution range of the golden jackal, it started 
to integrate the list of local fauna in many countries.  
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(e.g. Kryštufek et al., 1997; Heltai et al., 2000; Szabó et 
al., 2009; Arnold et al., 2012; Rutkowski et al., 2015; 
Trouwborst et al., 2015; Hatlauf and Hackländer, 
2016; Pyšková et al., 2016; Krofel et al., 2017; Jirků et 
al., 2018). Some areas, which occasional occurrences of 
vagrant animals were firstly reported, became areas of per-
manent residence of territorial groups the following years 
and/or decades (Krofel, 2009). Dispersed animals have 
been observed further to the North and West of Europe 
(e.g. Germany, Poland, Denmark, the Baltic States, Fin-
land, the Netherlands, France) (e.g. Möckel, 2000; We-
ingarth et al., 2012; Banea et al., 2013; Kowalczyk et 
al., 2015, 2020; Maran, 2015; Rutkowski et al., 2015; 
Stratford, 2015; Pyšková et al., 2016; Paulauskas et 
al., 2018). This expansion made the golden jackal one of 
the most abundant carnivore species with a population size 
estimated to be between 97,000 and 117,000 individuals 
in Europe (Ranc et al., 2019). Its reproduction has been 
reported rarely in the area of expansion (Jirků et al., 2018; 
Kowalczyk et al., 2020).

Long-distance dispersion (Demeter and Spassov, 
1993; Rutkowski et al., 2015) was possible due to mi-
gration along water bodies (Szabó et al., 2006). The ab-
sence of larger predators seems to favour the recovery of 
the species in many areas (Kryštufek and Tvrtkovič, 
1990; Giannatos, 2004), especially the grey wolf (Canis 
lupus). Areas where wolves are present, but at the same 
time persecuted and culled, brings instability to the resi-
dent packs. This instability in wolf packs is considered 
a major factor for the expansion of jackals throughout 
many regions in Europe (Krofel et al., 2017; Newsome et 
al., 2017). Other suggested factors behind the survival and 
expansion of the species are the plasticity and land-use 
changes (Šálek et al., 2014). Land use changes include 
deforestation, development of a road and railway network, 
additional availability of food sources related to human 
activities (Spassov and Acosta-Pankov, 2019), changes 
in hunting practices (Markov and Lanszki, 2012) and 
warming of the climate, creating favourable conditions 
for golden jackal in Central Europe (Giannatos, 2004; 
Arnold et al., 2012). Their habitat preferences in Europe 
have generally been described as cultivated areas and wet-
lands located in lower elevations and heterogeneous habi-
tats with adequate cover for hiding and breeding (Šálek et 
al., 2014; Hoffman et al., 2018). 

Legally, in Europe the golden jackal is under many 
international regulations such as the Bern Convention in 
1979 (Anonymous, 1979; Ausems, 1980; https://www.
coe.int/en/web/bern-convention), the Convention on Bio-
logical Diversity (CBD) in 1992 (Anonymous, 1992a; 
https://www.cbd.int/doc/legal/cbd-en.pdf), and the Euro-
pean Union (EU) Habitats Directive 92/43 EC in 1992 too 
(Anonymous, 1992b). Within the EU directive, golden 
jackal is listed in Annex V, categorizing it as a species 
of Community interest, with the management done in 
accordance with ecological characteristics and needs of 
the species and ensuring that culling will imply a main-
tenance of a favourable sustainable conservation status. 
In 14 out of 26 countries west of the Black Sea, where the 
species’ presence has been confirmed, golden jackals may 

be hunted in accordance with national hunting legislation, 
which in many cases includes a defined hunting season 
(e.g. Montenegro, Romania, Slovakia, Slovenia) (Trouw-
borst et al., 2015). 

 
Golden jackal in Slovakia 

The increase of the species abundance in Hungary and its 
distribution in the 1980s, it is an indicator of how and from 
where the golden jackals arrive in Slovakia (Demeter and 
Spassov, 1993; Hell and Rajský, 2000; Heltai et al., 
2000; Szabó et al., 2009). The first official golden jackal 
record in Slovakia originated in 1989, when one individu-
al was shoot near Čierna village in the southeast part of the 
country (6 km from the Hungarian and Ukrainian borders) 
(Mošanský, 1995; Arnold et al., 2012; Danko, 2012; 
Guimarães et al., 2018, 2019). Nevertheless, it is still not 
clear if golden jackals were present in the past and so it 
is possible that they are making a return to old habitats 
(Bethlenfalvy, 1952; Szunyoghy, 1957, 1959; Nagy, 
1959; Janovičová, 2016). The data include four golden 
jackal historical records from Hungary, with one from the 
19th century, not far from the border with Slovakia: first 
record is from 1882, when one individual was shoot near 
the village of Debrö (43 km from the border); second re-
cord occurred in 1892 and refers to one animal observed in 
Tarcal village (46 km from the border) near the river Tisa; 
third record, refers to a shot individual in 1937, near Tyu-
kod village (69 km from the border); fourth record, near 
Derecske (110 km), relates to one more shot individual in 
1942 (Mošanský, 1983). These records so near to Slova-
kia, can in fact be very important to confirm the original-
ity of an uncertain record from 1945, when four golden 
jackal pelts (one adult and three juveniles), where found in 
a fur collection in Bratislava (Ferianc, 1955; Feriancová-
Masárová and Hanák, 1965) allegedly shot in Žitný os-
trov Island (14 km from the border to Hungary). Following 
the first official record from 1989, three records of animals 
shot between 1995 and 1997, in the southern part of the 
country (Hell and Bleho, 1995; Hell and Rajský, 2000; 
Rajský and Nagy, 1998; Rajský et al., 2005; Guimaraes 
et al., 2019). Afterward groups, vagrants, and young dis-
persal individuals were sporadically recorded in Slova-
kia, with more incidence in the East Slovakian lowland 
(probably along watercourses – Bodrog, Latorica, Ondava 
etc.), the south of central Slovakia (Ipeľ river basin and 
surrounding mountains), and the Danube region (Guima-
raes et al., 2019). Within the new millennium, the num-
ber of records of the presence of the golden jackal (ob-
served, shot, and data collected by the means of acoustic 
monitoring) increased gradually. Nowadays is dispersed 
through all the country (Fig. 1), being the south and East 
regions the areas with the highest population density of 
jackals (Slamka et al., 2017; Urban and Rajský, 2018; 
Guimaraes et al., 2019). Habitats in the overall range is 
very diverse, from forests to bushlands, from river basins 
to mountains being nowadays present in both Alpine and 
Pannonian biogeographical regions. There are more cases 
of jackal mortality on the roads throughout the country.
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This expansion and dispersion through Slovakia gen-
erated increased interest in this species, resulting in many 
publications on this issue in recent years (Urban and Raj- 
ský, 2018). The conservation status of the golden jackal 
in Slovakia, over the last 15 years has changed several 
times. Between 2001 and 2009 year-round protection was 
given to the golden jackal mainly because of the absence 
of data. In 2009, it became a hunting game species with 
the established hunting season from September to the end 
of January. In 2014, the hunting season was readjusted 
and it is up to date from August until the end of February 
(Anonymous, 2009a). 

According to Slovak hunting statistics, the official 
numbers and estimation of the golden jackal increased 
annually, from three individuals shot and 8 individuals 
reported in 2009, up to 44 shot and 444 reported individu-
als in 2019, representing approximately 15 times more the 
number of first culled data and 55 time more the individu-
als estimates (Fig. 2 and 3) (Anonymous, 2020).

In the latest update of the Red List of Mammals of 
Slovakia, golden jackals’ were classified as a species with 
Data Deficient (Urban et al., 2019, 2020). In the previous 
Red List this species was not rated but it was categorized as 
a permanent species in Slovakia (Žiak and Urban, 2001).

Despite the increase in information on its distribution, 
hunting, and mortality on roads, corresponding to its dis-
semination in the Central European area, there is no fur-
ther information for a serious classification of this species 
into one of the IUCN threatened species categories (Ur-
ban et al., 2020).

Golden jackal a natural disperser or an invasive alien 
species?

All over Europe, controversial discussion about the cat-
egorization of the golden jackal status increased in the last 

years. As an example, in 2015 golden jackals were defined 
an alien and potentially invasive alien species in the Baltic 
States (Rutkowski et al., 2015; Stratford, 2015). In or-
der to be categorized as an invasive alien species it would 
need to match with the three-point criteria established by 
the CBD in 2009: (1) be non-native or allochthonous spe-
cies and specifically introduced by man; (2) threaten bio-
logical diversity on the local scale; (3) be characterized 
by rapid population growth. In fact, these criteria for cat-
egorization as an ‘alien species’, only include species that 
have been introduced by man (intentionally or acciden-
tally). This factor automatically excludes golden jackals 
migration dispersal is proven to be natural, and it was not 
introduced in any part of its actual dispersion range, even 
though it is beyond their historic core range. 

Under the Regulation (EU) No. 1143/2014 of the Eu-
ropean Parliament and of the Council of 22nd of October 
2014 on the prevention and management of the introduc-
tion and spread of invasive alien species, quite clear in-
cludes in its consolidated text (Anonymous 2014, 2019a):
•	 ‘invasive alien species’ corresponds to a species whose 

introduction or spread has been found to threaten or 
adversely impact upon biodiversity and related eco-
system services,

•	 ‘invasive alien species of Union concern’ means an 
invasive alien species whose adverse impact has been 
deemed such as to require concerted action at Union 
level pursuant to Article 4(3),

•	 ‘invasive alien species of Member State concern’ 
means an invasive alien species other than an invasive 
alien species of Union concern, for which a Member 
State considers, on the basis of scientific evidence, 
that the adverse impact of its release and spread, even 
where not fully ascertained, is of significance for its 
territory, or part of it, and requires action at the level of 
that Member State. The golden jackal is not included 
in the List of Invasive Alien Species of Union concern 

Fig. 1. Approximate distribution of the golden jackal population in Slovakia. Dark shaded areas: areas with consistent pres-
ence data, from the shot and observed individuals along the years 2008–2018 (Guimarães et al.).
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drawn up on the basis of this regulation, which entered 
into force on the 4th of August of 2016 (Anonymous, 
2017). Nevertheless, a factor from the actual expan-
sion that can be overlooked and considered as similar 
to the behaviour of an IAS, is the rapid growth in pop-
ulation numbers, high prolific rates, great dispersion 

capacity, phenotypic plasticity and ability to survive 
on various food types and in a wide range of envi-
ronmental conditions, which is a characteristic of an 
IAS (Anonymous, 2009b), also suggested in previous 
studies in Hungary (Szabó et al., 2007; Heltai et al., 
2018). 

Fig. 3. Overview of the numbers of shotted and found dead individuals of the golden jackal in Slovakia along the years 2009–
2019; black colour: shotted, grey colour: found dead. Sources: the Hunting Database in the National Forest Centre, Institute 

for Forest Resources and Information in Zvolen; hunting statistical yearbooks; KIMS – Complex Information and Monitoring 
System (www.biomonitoring.sk).

Fig. 2. Overview of the reported numbers (expert estimates) of the golden jackals in Slovakia along the years 2009–2019. 
Sources: the Hunting Database in the National Forest Centre, Institute for Forest Resources and Information in Zvolen; 

hunting statistical yearbooks.
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A study realized by Rutkowski and collective (2015), 
brought important scientific evidence allowing to deter-
mine golden jackals categorization. The results from this 
study suggested that the golden jackal’s colonization in 
the Baltics has origins within two different 'waves' of dis-
persion from two different populations. The first ‘wave’, 
determined on analysed samples from Estonia, indicates 
with high probability that these animals originated from 
the Caucasus region via Ukraine. The second 'wave', with 
analysed samples from Lithuania, relates its origins with 
animals from south-eastern Europe, through an expansion 
front within Romania, Hungary/western Ukraine, Slovakia 
and Poland (Rutkowski et al., 2015; Anonymous, 2016). 
Both waves clearly represent a continuous natural expan-
sion of the species (Rutkowski et al., 2015). Thus, the fact 
that historic occurrence of the species cannot be proven 
within a recently colonized territory, does not imply that 
simple spread outside their natural range as the ecologic 
characteristics of the species such as the high adaptability 
to new habitats, need to be added in account when catego-
rizing the species (Trouwborst et al., 2015).

Conclusions

Does the golden jackal in Slovakia meet the conditions of 
the stated criteria of an invasive alien species? The facts 
are:
1. Official records of the occurrence of golden jackals in 

Slovakia is absent prior to 1989, with the exception of 
the specimens from the 19th century. Golden jackals 
have no registers as a trophy from former feudal lords 
in the expositions of museums or castles and palaces.

2. The rapid population growth of the golden jackal’s, it 
is based on the data from official hunting statistics (see 
Fig. 2 and 3).

3. The jackal was not introduced by humans into Slova-
kia, migrating naturally and spontaneously.
Recent records of jackal occurrence from Slovakia, 

Ukraine, Belarus, and north-western and eastern Poland, 
suggest that both Caucasian and south-eastern European 
populations are both spreading towards the north (Rut-
kowski et al., 2015).

With the rapid increase of the golden jackal population 
size along its range, there is still limited evidence that its 
presence has an influence on endemic fauna and that it is 
a possible threat to local biological diversity. 

Nevertheless, the definitions of invasive species re-
ferred above exclude any hypothetical categorization of 
the golden jackal as an IAS, as the based criteria relate to 
IAS as species outside their regular range introduced by 
humans, what in fact did not occur in Slovakia (Linnell 
et al., 2015; Rutkowski et al., 2015; Trouwborst et al., 
2015; Anonymous, 2016). The golden jackal is not includ-
ed in the List of non-native invasive species of concern to 
the Slovakia (Anonymous, 2019b). 

As widely accepted definitions agreed under interna-
tional legal instruments make it quite clear that the term 
‘alien species’ only encompasses creatures originating from 
introductions outside their regular range made by man. It is 

possible to conclude that golden jackal was not introduced 
by humans into Slovakia, but disperse naturally and spon-
taneously and should thus not be regarded as IAS.

Although, given the current state of biodiversity in 
the lowland-agricultural land, the spread of jackals in 
Slovakia is a cause for concern for many stakeholders, 
especially the competition with hunters on game species 
(e.g. roe deer, hares, pheasants and quail). The presence of 
some endangered species of birds and other small endemic 
mammals can generate impacts (ecologic and economics) 
and need to be taken into consideration that control of the 
species might be necessary always based on scientific-
based data.

Competition with red foxes (Vulpes vulpes) it is much 
probable expected, as reported in previous studies. They 
both inhabit similar habitats and overlap food habits (e.g. 
rodents, carrion), what can represent direct impacts on ro-
dents, brown hare and roe deer as presented with other 
predatory species all over the world (Lanszki and Heltai, 
2002; Lanszki et al., 2006, 2016; Radović and Kovačić, 
2010; Kidawa and Kowalczyk, 2011; Markov and Lan-
szki, 2012; Ćirović et al., 2014; Penezić and Ćirović, 
2015; Kowalczyk et al., 2015; Hayward et al., 2017; 
Saisamorn et al., 2019). Although there is no published 
data is also much probable to occur direct competition 
with the invasive raccoon dogs (Nyctereutes procyonoi-
des), due to the same reasons determined with golden 
jackals and red foxes. Eurasian golden jackal significantly 
prefers to prey on brown hare (Lepus europaeus; 4 kg), 
yielding a predator to preferred prey mass ratio of 1:0.6, 
and a preferred and accessible prey weight range of 0–4 kg 
and 0–15 kg, respectively. Significantly avoided ungulates 
in general and red deer specifically, pheasant and small 
mammals (Hayward et al., 2017). 

Viscera and carrion of wild ungulates were found, in 
an area of intensive big game management in Hungary, to 
be the primary food of jackals in every season (wet weight: 
55%), and in addition, consumption of adult wild boar and 
cervids proved remarkable (Lanszki et al., 2015).

There is a chance that golden jackals may have a nega-
tive impact in endangered species (Brown and Macdon-
ald, 1995), but this needs further research in order to de-
termine whether this was the case. The diet preferences of 
golden jackals are driven up by both top-down and bot-
tom-up factors because of the presence of apex predators 
as well as prey size and birthing behaviour affected their 
prey (Hayward et al., 2017). On the other hand, it is im-
portant to emphasize the fact that the presence of golden 
jackals can have substantial positive impacts as ecosystem 
cleaners as suggested by ĆiroviĆ and collective (2016). 
Their study pinpoint that ecological services of golden 
jackals are more positive than negative for two reasons: 
the importance of the removal of animal carcasses dis-
carded by humans and as an important tool in the crop pest 
control. It is then also much probable that golden jackals 
can have positive effects within contaminated carcasses of 
wild boars from African swine fever by reducing the prev-
alence of contaminated carcasses within their habitat, but 
further analysis are needed concerning their diet habits. 
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As described in other regions, the presence of the three 
large carnivores in Slovakia (Ursus arctos, Canis lupus, 
and Lynx lynx) can be a limiting factor for the expansion 
and establishment of the species through the entire coun-
try (Krofel et al., 2017; Newsome et al., 2017). There-
fore, the interaction and sympatry between species in 
further field surveys and other studies should be assessed 
(Guimarães et al., 2019). 

The golden jackal is currently a species that is part of 
the local fauna and it is still expanding its range through 
Slovakia. Nevertheless, the natural expansion, the growing 
ranges and the increase on numbers of the golden jackal in 
Slovakia in the last decades requires the need to improve 
the knowledge on the species, systematic scientific based 
monitoring and the preparation a management plan for 
this species (Urban et al., 2017). Due to widely accepted 
definitions, it becomes clear that golden jackal are natu-
ral dispersers, based on the scientific arguments presented 
along this summary, and they should not be categorized 
as an IAS.

We can conclude that golden jackals should be cat-
egorized as a new fauna species and it will need laws ac-
cording to these criteria and according to the ecology of 
the species. At the same time the hunting of this species 
should be also adapted to their ecology, at least until more 
scientific data is gathered, which will bring a more real 
situation and therefore allow a more accurate management 
and not dealing with probabilities and possibilities. Even 
though some studies are already available from other parts 
of its range the situation can be much different in Slovakia 
at least in areas where golden jackals will meet with large 
carnivores which will for sure control their numbers.
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