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Abstract: The golden jackal (Canis aureus) has undergone rapid and
widespread expansion across Europe over the past two decades, with
Romania emerging as a key region for both population growth and territorial
colonization. This study examines the spatial distribution and population
dynamics of the species in Romania between 2004 and 2025, based on official
data collected from more than 2,100 hunting grounds. Using descriptive
statistics, Compound Annual Growth Rate (CAGR) analysis, and GlIS-based
mapping, the research reveals a 31.65-fold population increase, from 1,291
individuals in 2004 to 40,861 in 2025, corresponding to a CAGR of 17.7%. The
findings highlight the golden jackal’s expansion from Danube-bordering
counties to widespread presence across Romania’s plain and hilly regions,
reaching the northern national borders. As the species increasingly interacts
with wildlife and forest managers through its predation behaviour, with
farmers through livestock depredation, and with public health systems due to
its role in disease transmission, there is an urgent need to understand how to
manage its growth and promote coexistence. This study underscores the
jackal’s reproductive and dispersal capacity and emphasizes the necessity of
implementing adaptive management strategies without delay.

Key words: Golden jackal, population dynamics, wildlife management,
forest ecosystem.

1. Introduction whose diet consists of approximately 50-
70% meat, supplemented by fruits, insects,

Jackals belong to the Canis genus of and other plant material [3, 29, 34]. They
mesocarnivores: medium-sized predators typically weigh between 6 to 15 kilograms,
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depending on the species and geographic
location [39]. Members of this group are
distributed across various parts of the
world, including the black-backed jackal
(Canis mesomelas Schreber), which
inhabits the eastern and southern regions
of the African continent [25, 37]; the side-
striped jackal (C. adustus Sundevall), found
primarily in central and southern Africa,
often overlapping with the black-backed
jackal [6, 31]; and the Ethiopian wolf, or
Abyssinian jackal (C. simensis Ruppell),
which is endemic to the highlands of
Ethiopia [17]. A well-known relative from
the same genus is the coyote (Canis latrans
Say), widely distributed across North
America. Among the most widely
distributed and expansion-prone members
of the Canis genus is the golden jackal
(Canis aureus L.). This highly adaptable
species originating from India [12], inhabits
a broad geographic range, including
northern Africa, southern Asia up to Burma
and Thailand, and southeastern Europe
[22], and has recently expanded its
presence into Central Europe [7] and the
Baltic region [42]. This study focuses
primarily on the distribution and expansion
of the golden jackal (Canis aureus L.) in
Eastern Europe, with a particular emphasis
on Romania, in a concept similarly to
Marfiuc et al. [32].

Romania is located at the ecological
intersection of the Balkans, the
Carpathians, and the Danube Delta.
Historically, the golden jackal was not
considered a native species, as the first
confirmed specimen was recorded on the
left bank of the Danube, in the Wallachian
Plain, during the 1920s [9, 28]. All the
recent theories suggest that the golden
jackal expansion in Europe came from
Bulgaria [41]. In the 1960s, the species was
regarded as an occasional visitor from the

Balkan Peninsula, likely entering the
country across the frozen Danube during
severe winters [28]. It was only in the
1970s that the firstindividual considered to
be a resident was harvested and
documented. By the 1980s, the entire
Dobrogea region supported a permanent
and robust population of golden jackals
[28]. Beginning in the 1990s and continuing
through the 2000s, the species began to
gradually  disperse  throughout the
southern part of Romania [32].

As a mesocarnivore, the golden jackal not
only competes with native wildlife for prey,
but also poses multiple threats: it can act
as a vector for various diseases and
parasites, and it represents a risk to
livestock through direct predation. Studies
linked golden jackals to the transmission of
rabies, tick-borne protists (Babesiidae,
Theileriidae and Hepatozoidae),
Echinococcus granulosus and Trichinella
pseudopsiralis raising concerns for both
domestic animal health and public safety
[15, 21, 33]. Their presence near rural
settlements and  agricultural areas
increases the likelihood of conflict with
farmers, particularly in regions where
small-scale livestock operations lack
adequate protective measures, as this
species predates on calves and lambs
under one year of age [45]. Additionally,
the golden jackal's adaptability to human-
modified landscapes enables it to thrive in
areas with abundant food waste, further
facilitating its expansion into altered
habitats [16]. Studies across Europe
suggest that golden jackals (Canis aureus
L.) typically avoid habitat patches occupied
by grey wolves (Canis lupus L.), with stable
wolf presence often associated with the
absence or low abundance of jackals, likely
due to both direct predation and
interspecific competition [13, 27]. For
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wildlife managers, the golden jackal
represents a major concern in the plains
and hilly regions, as predation rates can be
significant. In the Western Plains of
Romania, golden jackal predation on fallow
deer (Dama dama L.) has been reported to
reach up to 46.4%. In the Western Plains of
Romania, ungulate populations have
reached levels 3.6 times higher than the
sustainable population threshold [19]. As
ungulate numbers continue to rise across
Central-Eastern Europe and the Baltic
region over the past decade [18, 20], this
overabundance of food resources may be
facilitating the expansion of the golden
jackal.

As the golden jackal continues to expand
in both number and range, this study aims
to provide an updated and more
comprehensive understanding of its
distribution and dynamics in Romania.
Building upon the study of [32], this
research incorporates a broader dataset
and more recent field observations to
refine and expand current knowledge of
the species. By examining a two-decade
dataset (2004-2025) of golden jackal
observations, this study analyses the
species’ distribution and population
growth in order to better understand its
expansion capacity. Ultimately, the goal is
also to assess how this rapid growth can
contribute to conflicts with wildlife and
livestock, as well as the broader
implications  for  coexistence and
management strategies.

2. Materials and Methods
2.1. Study Area

This study was conducted across the
entire territory of Romania, located in
Southeastern Europe, covering
approximately 238,397 km? [1]. Romania

lies at the intersection of several major
biogeographical regions, including the
Carpathian Mountains, the Transylvanian
Plateau, the Danube River Basin, and the
Black Sea coast [35]. The country features
a balanced distribution of landforms, with
approximately 35% mountainous terrain,
35% hills, and 30% plains [4]. This diverse
topography supports a wide range of
habitats and ecological conditions, making
Romania a key area for studying species
with high ecological plasticity, such as the
golden jackal (Canis aureus L.) [38].

With over 2,100 designated hunting
grounds, Romania has an extensive and
regulated system for wildlife management.
The country enforces a strict legal
framework governing the monitoring,
conservation, and control of both game
and non-game species, including the
golden jackal. The management of hunting
grounds is assigned to wildlife managers,
who are obligated, under Article 62 of
Order No. 2847/2022 issued by the
Ministry of Environment, Waters, and
Forests, to record and report the
population number estimates of golden
jackals within each hunting ground [2].

2.2. Data Collection and Statistical
Analysis
All official annual game population

reports from 2004 to 2025, issued by the
Ministry of Environment, Waters, and
Forests, were analysed for this study.
Specifically, all available population
estimates for the golden jackal (Canis
aureus L.) were extracted and compiled.
The analysis was conducted in two stages.
First, national-level population trends were
examined using descriptive data
visualization and the calculation of the
Compound Annual Growth Rate (CAGR) to
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assess the species’ overall growth over
time. Secondly, golden jackal population
data at the county level were used to
create spatial distribution maps at ten-year
intervals (2005 and 2015). Because
population size was not reported at the
level of individual hunting grounds during
those years, the maps for 2005 and 2015
were based on aggregated county-level
data. In contrast, for 2025, a detailed
distribution map was generated using data
reported at the level of individual hunting
grounds, providing a high-resolution
overview of the species’ current
distribution.

Data compilation and initial visualization
were performed using Microsoft Excel
(version 16.93.1), while all statistical
analyses, including CAGR computations
and summary statistics, were conducted
using IBM SPSS Statistics (version 29.0.2.0).
The 2025 map was developed using QGIS
to ensure an accurate geospatial
representation of the species' range. All
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datasets were checked for outliers and
tested for collinearity to ensure the validity
and reliability of the statistical analyses.

3. Results

Over the 21-year period from 2004 to
2025, the golden jackal (Canis aureus L.)
population in  Romania increased
dramatically from 1,291 individuals in 2004
to 40,861 in 2025 (Figure 1). The data
indicate an overall upward trend, albeit
with some fluctuations in intermediate
years. Notably, a dip occurred in 2008 and
again in 2014. The linear regression model
confirms a statistically significant upward
trend (R? = 0.9921, p < 0.001), explaining
nearly all of the variation in population size
over time. The trend line illustrates a
consistent and accelerating growth
pattern, particularly after 2015, suggesting
that the golden jackal's expansion has not
yet plateaued.
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Fig. 1. Golden jackal (Canis aureus) population trend in Romania from 2004 to 2025,
based on official annual reports
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Over a 21-year observation period (2004-
2025), the golden jackal population in
Romania experienced a substantial
increase, growing by a factor of 31.65. The
Compound Annual Growth Rate (CAGR) for
this period was calculated at 17.7% (Figure

50000
40000
30000

20000

10000

2), indicating an accelerated increasing
trend. This growth rate was found to be
statistically significant at a 95% confidence
level (p <0.01).
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Fig. 2. Compound Annual Growth Rate of the Golden Jackal Population in Romania
(2004-2025)

In 2005 (Figure 3), the presence of the
golden jackal (Canis aureus L.) in Romania
was still limited and spatially constrained.
Distribution data show that the species was
primarily concentrated in the southern and
southeastern parts of the country,
particularly in counties bordering the
Danube and the Black Sea coast, such as
Constanta with 286 individuals, Tulcea with
324 individuals, Calarasi with 105
individuals, Teleorman with 136 individuals
and Dolj with 199 individuals. The limited
distribution pattern observed in 2005
reflects the species’ early colonization

phase, with dispersal corridors starting to
take shape along the Danube.

By 2015 (Figure 4), the golden jackal
(Canis aureus L.) had undergone a
substantial range expansion in Romania,
with confirmed populations in most
southern, southeastern, and southwestern
counties. The highest densities were
recorded in Tulcea with 1,786 individuals,
followed by Dolj with 1,111 individuals and
Constanta with 787 individuals, indicating
that the species had firmly established
itself in the Danube Delta and adjacent
lowland ecosystems.



46 Bulletin of the Transilvania University of Brasov e Series Il ® Vol. 18(67) No. 1 — 2025

Golden Jackal Distribution in 2005
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Fig. 3. Spatial distribution of the golden jackal (Canis aureus) in Romania based on
reported population estimates for the year 2005

Golden Jackal Distribution in 2015
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Fig. 4. Spatial distribution of the golden jackal (Canis aureus) in Romania based on
reported population estimates for the year 2015
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Additionally, significant populations
were observed in Calarasi with 566
individuals and Teleorman with 425

individuals, while the case of Vaslui with
385 individuals indicated a broader
dispersal corridor along the Danube and
into eastern Moldavia. The species had also
begun to expand westward and northward,
with increasing presence in counties such
as Caras-Severin, Timis, Arad, Bihor,
although northern regions such as Suceava,
Cluj, and Salaj still reported either zero or
minimal numbers. This spatial pattern
reflects a mid-phase expansion, where the
species had moved beyond its initial
southeastern stronghold and was now
actively colonizing new regions.

The distribution of the golden jackal (C.
aureus L.) in Romania by 2025 shows a
clear and widespread expansion across the

national territory, with high-resolution
data revealing a strong population
presence at the scale of individual hunting
grounds. Unlike in earlier years, when
jackals were concentrated in the southern
and southeastern regions, the 2025 map
indicates a near-complete colonization of
the lowland and hilly regions across much
of the country. The most densely occupied
areas remain in southern Romania,
including the Danube Delta, Dobrogea, and
Oltenia, but extensive clusters of high
population densities are now also clearly
visible  throughout western Banat,

southern and eastern Muntenia, and parts
of Moldova. Only mountainous or heavily
forested zones display visibly lower or no
jackal presence, indicating limitations to
their expansion.

Fig. 5. Spatial distribution of the golden jackal (Canis aureus) in Romania at the hunting
ground level, based on reported population estimates for the year 2025
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4. Discussion

The golden jackal (C. aureus L.) has
exhibited a remarkable and consistent
population increase in Romania over the
past two decades, as evidenced by the
official annual records analyzed in this
study. From a population of just 1,291
individuals in 2004, the species expanded
to an estimated 40,861 individuals by 2025.
This corresponds to a Compound Annual
Growth Rate (CAGR) of 17.7% and
represents a population increase of
approximately 31.65 times within only two
decades. These findings do not represent
isolated cases, but rather reflect a broader
trend across Europe. In none of the
countries studied has there been a
recorded recent decline in golden jackal
populations. Bulgaria has played a central
role in the recent expansion of the golden
jackal across Europe, serving as a key core
population from which dispersal into
neighbouring regions originated [41]. The
implementation of protective measures
and habitat changes in Bulgaria after the
1960s facilitated a population explosion,
which significantly contributed to the
species' northward and westward spread
[41]. In Hungary, a country which consists
predominantly of plains and hilly regions,
the golden jackal has shown an exponential
increase in the hunting bag from the mid-
1990s to 2021, with an average annual
growth rate of approximately 40% and
occupancy reaching around 86% of the
national territory [5]. In this case, the only
stabilizing factor was considered to be
intensive year-round hunting of jackals,
carried out without any hunting quota
restrictions [5]. In Serbia, golden jackals
now occupy more than half the country’s
territory, expanding dramatically since the

early 2000s, from initial populations along
the Danube and southeastern regions,
driven by favourable winters, abundant
human-derived food sources, and
diminished wolf presence [11, 43]. In
Slovenia, the golden jackal has exhibited a
slow initial expansion with minimum
territorial densities of around 0.06 to 0.29
groups per 10 km? by 2016-2017, but
despite the delayed and gradual growth,
recent data suggest that the population is
now increasing exponentially,
demonstrating the species' successful
colonization even in regions with lower
anthropogenic food resources [26]. The
golden jackal population in Bosnia and
Herzegovina has increased substantially
over recent decades, with an average
annual growth rate of 35%, primarily
driven by immigration from neighbouring
countries such as Croatia and Serbia [44].
The current distribution range of the
golden jackal in Europe has significantly
expanded beyond its historical core areas
[45] in the Balkans, with established
populations now confirmed across much of
southeastern, central, and even parts of
northern and western Europe. In Central
Europe, the first confirmed evidence of
golden jackal reproduction in Germany was
documented in 2021, with at least five
individuals observed, indicating ongoing
westward dispersal into Western Europe
[7]. At the northern edge of its marginal
range, the presence of golden jackals in
Lithuania is likely the result of natural
spread from Belarus, facilitated by milder
winters  and increased landscape
connectivity, but their dispersal to
northern regions is uncertain [42]. This
distribution shift reflects the species'
exceptional ecological flexibility and
dispersal capacity. In countries such as
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Hungary, Serbia, and Bulgaria, the species
occupies more than 70-85% of national
territory, forming dense, contiguous
populations [5, 11]. Romania has followed
a similar trajectory, being a good example
of a diffusion dispersal on short-distance
with high gradual spread, with golden
jackals now distributed across nearly all
lowland and hilly regions as seen in Figure
5, while remaining largely absent from
mountainous and densely forested areas.
In just two decades, the species has rapidly
expanded from the southern part of the
country toward the north, reaching eveniits
northernmost regions. Due to the stable
and dense wolf (Canis lupus L.) populations
across the Carpathians Mountain [10],
golden jackals have not been able to
establish themselves in these areas, likely
as a result of interspecific competition [36].
However, in regions where wolves are
absent, and particularly where food
resources are abundant, such as areas with
high densities of ungulates or intensive
sheep and cattle farming, the jackal
population has exploded. Interspecific
interactions with another mesocarnivore,
the red fox (Vulpes vulpes L.), do not
appear to significantly influence the
ongoing distribution of the golden jackal
[30]. The golden jackal’s success is strongly
tied to its generalist diet and ability to
exploit anthropogenic food sources,
including livestock carrion, urban waste
and wildlife species [8, 13, 47]. The golden
jackal’s rapid expansion across Romania
and other parts of Europe is not only a
result of increased dispersal but also of a
possibly enhanced reproductive success
under favourable environmental
conditions. In regions where food
resources are abundant and where winter
severity has decreased, females may
exhibit increased fecundity, producing

larger litters than under natural or
resource-limited conditions. Additionally,
the higher availability of stable food
sources [40] and reduced predation
pressure in these areas likely contribute to
greater pup survival rates. This suggests a
form of ecological adaptation, where
golden jackals adjust their reproductive
output in response to improved habitat
quality and reduced interspecific
competition.

To address these challenges, wildlife
management strategies must transition
toward a more adaptive and evidence-
based framework. Currently, the presence
of golden jackals does not appear to
significantly  reduce populations of
ungulates or small mammals in areas
where these species are abundant, as the
quantification can be difficult. However, in
regions where ungulate densities are low
or within natural ranges, jackal predation
may negatively impact population growth
and place these species at ecological risk.
Rather than acting as a controlling force,
jackals tend to benefit from the high
reproductive rates and overabundance of
certain prey species, exploiting them as a
stable and predictable food source. This
dynamic highlight the need for regionally
differentiated management approaches
that consider local prey availability and
ecosystem vulnerability. In  Romania,
golden jackals are still managed under a
guota-based hunting system, in which
harvest numbers are determined using
population estimates from the previous
year. This approach may be outdated and
ineffective given the species’ rapid
expansion and ecological flexibility. To
improve management, two practical
options can be considered: 1) removing
hunting quotas for golden jackals and
requiring the mandatory reporting of each
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harvested individual, allowing for flexible
population control throughout the year; or
2) implementing a minimum harvest target
per hunting ground to ensure that local
populations are actively managed. Both
strategies would support more responsive,
localized management that reflects real-
time population dynamics and regional
conflict levels.

As golden jackals continue to expand
their range into peri-urban zones and
agricultural landscapes [40], their role as
potential vectors of zoonotic diseases is
becoming an increasing concern for both
veterinary and public health authorities.
Their scavenging behaviour [24] and close

proximity to livestock-grazing areas
enhance the risk of cross-species
transmission of pathogens. Studies in

southeastern Europe have linked jackals to
several high-risk infectious agents,
including Echinococcus granulosus Batsch,
Trichinella spp., and tick-borne protozoans
such as Babesia and Theileria [14, 15, 21,
33, 43]. As a result, golden jackals may
serve as bridge hosts between wildlife
reservoirs and livestock, complicating
existing disease  control measures,
imposing the need for adaptive prevention
measures. Golden jackals may also pose a
significant public health risk through their
role in rabies transmission [46].

While  this  study provides a
comprehensive overview of golden jackal
distribution and population trends in
Romania over a two-decade period, several
limitations should be acknowledged. First,
the analysis is based primarily on official
hunting data, which, although extensive,
may be affected by underreporting,
estimation errors, or inconsistent data
collection methods across regions. Second,
ecological variables such as habitat quality,
prey density, and predator-prey

interactions were not integrated into the
spatial models, limiting the ecological
resolution of the distribution analysis.
Future research should no longer focus
solely on the expansion and population
growth of the golden jackal in Romania, as
this trend has been thoroughly
documented in the present study. Instead,
efforts should be directed toward
understanding the underlying causes of
this growth, particularly through studies on

litter size, reproductive biology,
morphometric characteristics of the
species and co-existence with local

communities and wildlife managers, as the
species has undergone ethological
changes.

5. Conclusions

The golden jackal has established itself as

a rapidly expanding species within
Romania's ecosystems, including forests,
demonstrating remarkable ecological
plasticity and resilience. Its wide
geographic spread, coupled with a
significant rise in population density,
underscores a shift in the regional predator
dynamics and calls attention to its growing
role in human-wildlife interactions.
Effective population control, coupled with
robust monitoring of ecological impacts
and disease transmission risks, will be
critical to balancing conservation goals
with agricultural and public health
interests.
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