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First records of golden jackal and European badger non-antagonistic
interaction at the Lower Danube (Bulgaria)
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Abstract. We present a case of non-antagonistic interaction of golden jackal (Canis aureus) with European badger (Meles meles),
recorded at the Bulgarian bank of the Lower Danube in the summers of 2019 and 2020. Such interactions among the mentioned species
have not been reported so far. However, they are reminiscent of similar mesopredators’ relationships known among other canids and

large mustelids. The relationship occurred in a jackal family group research context, which has been studied during consecutive
summers since 2017. The research was based on establishing a bait station monitored by a camera trap since 2018. In the field season
of May- to September 2019, and again from April- to September 2020, as well as from April to May 6, 2021, the camera trap registered
numerous cases of a badger being present simultaneously with a member or members of the jackal group at the bait-site. These

findings made us wonder to what extent commensalism or mutualism could exist in this intraspecific behavior. This main question

will have to be answered by future research. The observed interaction revealed intraspecific tolerance and can be approached from

the perspective of the modern concept of the influence of facilitation on the organization of natural communities.
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It is assumed that among carnivores’ overt aggression
between species occupying similar ecological niches is a
major factor influencing their ecology and evolution
(Macdonald et al. 2004 and references herein). The coexistence
of mesopredators competing for the same prey is related to
complex ecosystem relationships. They have
evolutionarily created for spatial and temporal distribution of
ecological niches and mutual avoidance. These relationships
are dynamic and dependent on population density, prey
selection, catch, and seasonal variation (Barrull et al. 2014). In
these complex interactions, aggressiveness and interspecific
reciprocity are also often built up, ranging from tolerance to
various degrees of symbiotic relationships. In central Bulgaria
(Tsunoda et al. 2018) non-simultaneous co-occurrence of
golden jackals (Canis aureus) and European badgers (Meles
meles) at seven camera trap stations in a field study with 17
stations was reported.

Interspecific tolerance bordering on commensalism, or
even mutualism in hunting and feeding behavior, has been
noted in rare cases between sympatric mesopredators as some
canids and large mustelids in North America, Africa, and
Europe. Such cases of nonaggressive interactions or tolerance
have been observed in foraging behavior between coyote
(Canis latrans) and American badger (Taxidea taxus) (Aughey
1884, Hawkins 1907, Cahalane 1950, Lehner 1981, Minta et al.
1992, Cook 2000), as well as in some non-antagonistic forms
of fox-American badger relations (Clark et al. 2015).
the black-backed (Canis
mesomelas) and the honey badger (Mellivora capensis) in
relation to prey have been described in Namibia (Gorta 2020)
as either commensal interaction or a kind of ‘producer-
scrounger’ kleptoparasitism. Relationships
tolerance between foxes and European badgers (Meles meles)
have also been observed in artificial feeding sites in England,
where despite the dominance of the badger, no aggression
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was observed, and it was even assumed that foxes sometimes
seek the company of badgers (Macdonald et al. 2004).
In this short note, we report non-antagonistic interactions

between the golden jackal (Canis aureus) and the European
badger (Meles meles), like the cases mentioned above,
especially regarding red fox - golden jackal interactions.
Golden jackal - badger interactions have not been previously
recorded in Bulgaria, not even in the existing golden jackal-
related literature regarding jackal presence elsewhere. The
lack of such observations is probably due not only to the poor
study of such interactions but also to the relatively recent
active dispersal and long-term entry of jackals into European
ecosystems (Arnold et al. 2011, Spassov & Acosta-Pankov
2019).

Between 2017 and May 2021, a field study of jackal family
group behavior was conducted on the Bulgarian bank of the
Lower Danube, in North-West Bulgaria, near the village of
Stanevo (Lom Municipality). The habitat of this area is suitable
for jackals, whose expansion has been well noted during the last
20-30 years, while before this period, they were unknown in this
part of Bulgaria (Spassov 1989, Stoyanov 2013, Spassov &
Acosta-Pankov 2019). The observations were made with camera
traps since 2018, using bait as an attractant. Food was placed
regularly at the bait site close to the field-research tent camp.
The distance between the bait site and camp depended on
changing river water levels. It was 22 m in 2018, 6 m at a very
high-water level in May-June 2019, 22 m in July-September the
same year, and 20 m in April-September 2020, as well in April
2021. This relatively short distance allowed a resident jackal
family group of 5-7 members to get used to all visual, auditory,
and olfactory signals of anthropogenic origin coming from the
camp. Continuous observations made it possible to establish
the approximate age and gender of family members, as well as
their hierarchical position. All details were entered into field
diaries and visual recording protocols.

The camera trap covered nights recording jackal group
visits added up to 257 nights for 2018-2020, within a total of
307 observed nights since 2017. In the ongoing field study of
2021, 14 nights have been monitored so far. Over time, the
family group ‘appropriated’ the bait site, almost completely
barring access to other competing scavenging species (foxes,
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feral dogs, and cats). This was done by regular nightly
presence, bait-site use, and olfactory marking.

The visits of other species that happened to be registered
at the site were infrequent. There were only six such visits:
two with foxes, three with stray cats, and one with a stray dog;
none of them was interactive. In the current 2021 field study,
a feral cat appeared briefly in the first two nights and then
disappeared without interacting.

In this context, the appearance of a badger and its
subsequent interaction with jackals stood out. Some of the
camera-trapped jackal-badger
periods are described below.

The first appearance of a badger was recorded on the
night of 24-25 May (2019), and the first record of a jackal and
a badger together was on the night of 28-29 May (2019).
During the last two observation periods (2019-2020, and in
April to May 6, 2021), 93 jackal-badger interactions were
recorded, including some in which a jackal and a badger were
eating side by side and nose-to-nose (Fig. 1a). In the specific
registered cases, badger visits occurred on ‘mixed’ nights, i.e.,
nights in which badger and jackals were present together at
the bait-site (‘interactive visits’), or the visits of both species
succeeded each other at intervals of varying length (Table 1).

During the registered total of 88 interactive visits, the
behavior can be categorized as non-antagonistic behavior of
interspecific tolerance as no case of a scuffle or fighting
between the two species had been noted. Only some
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behavioral responses of subadult jackals were registered,
showing some tension in the badger’s presence, while, in
general, the badgers appeared to be tolerant to the presence
of jackals (Fig. 2). Another pattern of behavior observed
during this period (2019-2020) we called ‘jackal sentry
response.” The behavior of a jackal or jackals standing
sideways in a ‘sentry” pose and looking in all directions was
recorded while the badger was eating. Several similar
interactions were registered (Fig. 1). There thus appears to be
a similarity between this behavior assumed by jackals and
what Minta et al. (1992) call ‘coyote sentinel” in the context of
coyote - American badger association for hunting ground
squirrels.

Aside from occasional scenes in which lower mutual
tolerance was shown, the predominant case has been of the
jackal(s) and badger feeding together (Fig. la, 2) after an
initial period of tension had passed.

As shown above, a case of interaction is at hand, which
can be generally considered as non-antagonistic. If any
antagonism is manifested, then the aggression is weak and
does not exceed that which is sometimes manifested between
the members of the jackal family group. The two species use
the resource of the bait site in a spirit of mutual tolerance with
occasional tense behavior exhibited by the badger. Such
tension is only very rarely exhibited by jackals, except for the
alpha male. Overwhelmingly, the jackals show a submissive
role in respect of the badger, barring an occasional evasive
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Figure 1. An adult male jackal eating nose-to-nose with a badger at the eating site, and two sub-adults in ‘sentry” pose behind (a). Record
of ‘sentry response’ in May 2021 (b). Record of ‘sentry response’ in September 2019 (c). Badger eating, jackals at “sentry” position on the
side, waiting for their turn at the eating site (d). (Photos: Y. Konstantinov).

Table 1. Number of interactive visits during mixed nights in relation to all monitored
nights in the research periods of 2019 and 2020.

Monitored season 2019  Monitored season 2020  Total
Monitored nights 108 98 206
‘Mixed’ nights 56 65 121
‘Interactive visits’ 48 40 88
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Figure 2. Recording of an adult male jackal turning back to look at an incoming badger (a). Recording of a sub-adult jackal and badger
eating side by side. The sub-adult jackal was tense while the badger was indifferent (b). Adult jackal eating nose-to-nose with a badger
while a sub-adult is waiting behind (c). Nose-to-nose eating with a badger (d). (Photos: Y. Konstantinov).

movement on the badger’s part in the presence of the alpha
male. This type of behavior suggests a badger role consistent
with the hierarchy of the jackal group. In this sense, the
badger behaves as a meta-beta member, subservient only to
the alpha-jackal. Another feature of the interaction is its
seasonal dynamic. In late spring/ early summer, when the
resource base is still scanty, cases of higher tension tend to be
more numerous than later in the summer when food sources
are more abundant. As said at the beginning, given the recent
appearance of jackals in the study area (in the late 1990s), the
interactions registered are of very recent origin. This newly
developed tolerance behavior supports the claim that
interacting species should evolve an adaptive response to
conflict, which minimizes costs to their own fitness
(Huntingford & Turner 1987, Macdonald et al. 2004).

The observed interspecific relationships exhibiting
interspecific tolerance can be interpreted from the perspective
of the modern concept of the influence of facilitation (i.e.,
positive species interaction) on the organization of natural
communities and the importance of a wide variety of
facilitative interactions in these communities (Bruno et al.
2003). Such relationships of mutual facilitation between
different species have been described for some carnivore
communities in Bialowieza primeval forest, including
invasive newcomers (Kowalczyk et al. 2008). The case we
have also described partially resembles the one in Clark et al.
(2015) related to the authors’” description and analysis of the
San Joaquin kit fox (Vulpes macrotis mutica) interacting with
the American badger (Taxidea taxus). In our case, there has
been evidence of non-antagonistic jackal-badger interaction
in human-created additional conditions. What each species
‘gets’ from the relationship remains another open question. A
plausible explanation seems to be what has been stated by

Clark et al. (2015), who suggest that this kind of tolerance may
be preferred as a least-cost pathway. The jackals’ behavior
pattern called by us ‘sentry response’ may suggest, however,
an interpretation extending these limits. Is it possible that the
badger benefits from eager jackals ‘sentries” around him/her,
particularly during hibernating periods? However, such
possible interpretations, connected with give-and-take
mutualism, based on denning, remain questions to be
answered by future research.
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