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The Eurasian Griffon Vulture (Gyps fulvus) is a large scavenger with a population 
ranging between Portugal and India. The species is an obligate scavenger with a narrow 
ecological niche and is therefore particularly dependent on, and limited by habitat 
availability. The study aimed, for the first time in Eastern Europe, to identify the habitat 
preferences of the Griffon Vulture at landscape and cliff scales. We used long-term 
monitoring data between 1987–2018 to analyze habitat preferences of the natal Griffon 
Vulture population in the Eastern Rhodope Mountains, Bulgaria. We employed single 
explanatory variable tests to reveal the species habitat preferences at two spatial scales. 
The results revealed Griffon Vultures’ high preferences towards rocky habitats at the 
landscape level. At a cliff scale, the height and length of the cliff, the distance to the 
nearest conspecific colony and the distance to the nearest feeding site were the best 
predictors for the species habitat preferences. We stress the importance of these findings 
considering the current status of the species within the region. Our results are useful to 
support the future conservation of the Griffon Vulture population in Bulgaria and provide 
a starting point for future research in the Balkans and Eastern Europe.
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1. Introduction

Determining resources available to animals is 
essential to preserve species and is mandatory to 
understand their requirements (Manly et al. 2002). 
Resources are not uniform and hence the usage of 
environmental features by animals through the 
process of habitat selection and/or preferences is 
important to study (Johnson 1980). Understanding 
species distribution at different spatial scales is 

necessary because resources may vary (Martínez 
et al. 2003). Therefore, a multi-scale approach 
has been proposed and used in avian research to 
identify different factors outlining the relationship 
between the environment and the spatial distribu-
tion of raptors and scavengers (García-Ripollés et 
al. 2005, López-López et al. 2006, 2007, Margalida 
et al. 2008, Mateo-Tomás & Olea 2010). These  
relationships have been broadly examined in 
the last decades (Guisan & Zimmermann 2000, 
Guisan & Thuiller 2005, Olea & Mateo-Tomás 
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2013). The main objectives of most of these 
studies was to identify the habitat preferences 
and subsequently to address conservation actions 
(Martínez et al. 2003, Muñoz et al. 2005, Mateo-
Tomás & Olea 2009, Olea & Mateo-Tomás 2011, 
Di Vittorio et al. 2012, Donázar et al. 2016).

The Eurasian Griffon Vulture (Gyps fulvus) 
(hereafter Griffon Vulture) is a large Old-World 
vulture with a distribution spanning from the 
Iberian Peninsula to the Himalayan region 
(Cramp & Simmons 1980). The species plays a 
key ecological role to recycle animal carcasses, 
limit the spread of diseases, and maintain the 
nutrient return in natural ecosystems (DeVault 
et al. 2016, Sebastián-González et al. 2020). 
Griffon Vulture is one of the most prominent 
providers of multiple natural non-material  
contributions to people thus also plays a major role 
in social-ecological systems (Aguilera-Alcalá et 
al. 2020). The most abundant species population 
at a global scale is found in Spain (Botha et al. 
2017). The species is classified globally as ‘Least 
Concern’ with an increasing population and range 
(Birdlife International 2017). Griffon Vulture 
was widely distributed across the Balkans in the 
past with many colonies known from all over the 
region (Andevski 2013). However, because of the 
use of poison baits to extirpate large terrestrial 
predators, the species was brought to the brink of 
extinction from almost all of the area after World 
War II (Demerdzhiev et al. 2014a). Nowadays the 
species survives in scattered fragments across five 
Balkan countries with a population estimate of 
445–565 pairs (Dobrev et al. 2021b).

In Bulgaria, the Griffon Vulture population 
showed a steep decline and by the beginning of the 
1970s was considered extinct from the country. 
At the end of that decade, a breeding colony was 
discovered in the Eastern Rhodope Mountains 
(Iankov 2007, Demerdzhiev et al. 2014a). Since 
the 1980s, this population was subject to regular 
and intensive monitoring of its colony occupancy, 
number of pairs and breeding rates. As a result 
of numerous conservation activities, such as 
supplementary feeding, anti-poisoning actions 
and active work to engage local communities in 
the protection of the species, the Griffon Vulture 
population slowly recovered in the last 30 years 
and reached over 100 pairs recently (Dobrev 
& Stoychev 2013, Dobrev et al. 2019). The 

species is also breeding in the Balkan Mountain 
range and Pirin Mountains as a result of a re- 
introduction program in Bulgaria, and the national 
population now numbers 130 pairs distributed in 
five breeding nuclei (Demerdzhiev et al. 2014a, 
Dobrev et al. 2021b).

The relationship between the Griffon Vulture 
and its habitat requirements at different spatial 
scales in different areas of the Iberian Peninsula 
has been well-studied (Parra & Telleria 2004, 
García-Ripollés et al. 2005, Mateo-Tomás & Olea 
2010, Morales-Reyes et al. 2017). An extensive 
study conducted in Spain revealed the importance 
of environmental factors for their distribution at 
two spatial scales (García-Ripollés et al. 2005). 
At the colony level, the distance to the nearest 
cottage, the distance to the nearest colony, and 
the average altitude above sea level were the 
best predictors of Griffon Vulture preferences 
for a breeding site. They also found that climatic, 
geomorphologic, disturbance-related, trophic 
and vegetation variables were involved in the 
habitat preferences at the landscape level (García-
Ripollés et al. 2005). The presence of vultures was 
related to traditional livestock practices based on 
the movement of livestock between summer and 
winter pastures, e.g. transhumance; vultures relied 
on transhumant animals for up to four months per 
year in the Cantabrian Mountains (Olea & Mateo-
Tomás 2009). Rocky habitats and livestock 
abundance were the most important variables 
affecting vulture distribution (Mateo-Tomás & 
Olea 2010).

In contrast, in the Balkans, the distribution of 
the Griffon Vulture in respect to habitat prefer-
ences and selection is largely unexplored because 
such ecological surveys are limited in the region 
(Xirouchakis & Mylonas 2004, 2005). As excep-
tions, McIntyre (2010) modelled Griffon Vulture 
distribution relative to food availability in Crete, 
and Polce (2004) and Dobrev & Popgeorgiev 
(2021) assessed the species habitat suitability 
in Romania and Bulgaria, respectively. Only 
species distribution and population size have 
been relatively well documented. However, those 
parameters are insufficient to ensure the conser-
vation of Griffon Vulture breeding and foraging 
habitat, without being supplemented with studies 
revealing the species ecological requirements. 
Therefore, habitat preference studies are urgently 
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needed to explain species distribution, to evaluate 
Griffon Vultures habitat carrying capacity and 
therefore to provide important information for the 
management and conservation of the species in 
the light of the current habitat changes and threats 
(Newton 1979, Dobrev & Stoychev 2013). This 
knowledge is essential for the future conservation 
of the species in Bulgaria, but also in the Balkans 
and Еastern Europe.

The current study aims to identify Griffon 
Vulture habitat preferences and the specific envi-
ronmental variables determining its distribution 
at two spatial scales: landscape and cliff, in the 
Eastern Rhodopes. We analysed species prefer-
ences and discuss our findings broadly to ensure 
a better understanding of the Griffon Vulture 
resource selection and to support the conservation 
management of the species in Bulgaria and other 
areas of its range.

2. Materials and methods

2.1. Study area and data collection

The study encompassed the territory of the 
Eastern Rhodope Mountains, Bulgaria, part of 
the Rilo-Rhodopean massif (Fig. 1). This low 
mountainous area (100 to 1463 m a.s.l.) comprises 
diverse heterogeneous habitats and low-impact 
human activities, mainly extensive livestock 
breeding. Over 150,000 cattle, sheep and goats are 
raised in the territory (BFSA 2018) with the most 
free grazing for much of the year. The climate is 
continental-Mediterranean characterized with 
average January temperatures of 1–2°C and hot 
and dry summers, with average July temperatures 
of 24°C. The annual rainfall is 600–800 mm 
(Kopralev et al. 2002). The area hosts the highest 
diversity of breeding raptors in Bulgaria (23 
species) and 171 breeding bird species overall 
(Stoychev et al. 2004).

Fig. 1. Map showing the study area and 5 × 5 km cells on the UTM grid used for comparisons between occupied and 
non-occupied cliffs analysed at two spatial scales.
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The data set we used for both cliff and 
landscape preferences of the species was based on 
long-term breeding distribution surveys conducted 
during 1987–2018 (Demerdzhiev et al. 2014a, 
Dobrev et al. 2019). The survey was carried out 
mainly along the Arda River and its tributaries 
to locate all occupied breeding cliffs by Griffon 
Vultures. However, more distant cliffs that offered 
suitable nesting sites were also annually checked 
within the study area to locate other breeding 
locations (Demerdzhiev et al. 2014a). We 
monitored the area yearly in January/August with 
at least four visits to each potential breeding cliff 
between 1987 and 2018. We used the method for 
observation from an elevated viewpoint (Bibby et 
al. 1999) and recorded the status of the different 
Griffon Vulture colonies, following López-López 
et al. (2004). Thereby, species distribution in the 
study area was determined to adequately qualify 
presences and absences.

2.2 Cliff (colony) and landscape (home range) 
preferences

All identified Griffon Vulture breeding localities at 
the cliff and landscape-scale were geo-referenced 
using GPS and an ortho-photography layer of 
Bulgaria. Those data were processed in Quantum 
GIS (QGIS) to match the study design. Thus, the 
study area was divided into a grid comprising 48 
cells of the UTM 5 × 5 km grid using the MGRS 
naming of cells (UTM zone 35N, datum WGS 
1984), containing rocky landscapes and cliffs 
(Fig. 1), following a stratified random design 
(Sutherland 2000, Xirouchakis & Mylonas 2004, 
Di Vittorio et al. 2015). The Griffon Vulture has a 
large home range (Monsarrat et al. 2013, Genero 
et al. 2020, Martin-Díaz et al. 2020). However, the 
Griffon Vulture breeding distribution in our area 
is confined along the Arda river valley between 
Kardzhali and Madzharovo (Demerdzhiev et al. 
2014а). Therefore, in our study, we used a 5 × 5 
km grid cell to measure species preferences at 
landscape scale according to the concise distribu-
tion of the Griffon Vulture, studied by GPS/GSM 
transmitters in the Eastern Rhodopes (Arkumarev 
et al. 2021, BSPB/Birdlife Bulgaria unpubl.).

Breeding colonies were identified in nine of 
the 48 UTM 5 × 5 km grid cells (colony sample). 

The same number of non-occupied grid cells  
(n = 9, comparison sample) was selected at 
random from the same grid and compared with 
each other (analysed sample = 18 cells in total, 
see Fig.1). Also, colony, climate, disturbance and 
trophic parameters of the known breeding cliffs  
(n = 16) were compared at this spatial scale with 
the same number of randomly selected non-occu-
pied cliffs within the analyzed grid cells (García-
Ripollés et al. 2005). Non-occupied cliffs were 
selected randomly from a pool of cliffs (n = 26) 
encompassed within the analysed sample. Thus, 
occupied and non-occupied cells and cliffs were 
independently sampled to collect information 
on the colony, climate, disturbance, topography, 
trophic and habitat variables. The spatial calcula-
tions and measurements of these variables for each 
of the studied cliffs and cells were processed in 
QGIS (QGIS Development Team 2016). Colony 
and disturbance related variables were measured 
based on the ortho-photography layer of Bulgaria 
(scale 1:2000) (http://gis.mrrb.government.bg/) 
and obtained from field surveys and NSI (2012), 
respectively. Climate-related variables were 
obtained from free internet climate databases 
(rp5.ru, weatheronline.co.uk, stringmeteo.com). 
Topography features were obtained from a Digital 
Elevation Model (DEM) of Bulgaria with a 40 m 
pixel size. Trophic features were obtained from 
the country’s official database, obtained by BFSA 
(2018), and habitat variables were based on 2012 
Corine Land Cover layer classification (but see 
Table 1) (Bossard et al. 2000). These variables 
were selected because they are indirectly related 
to known breeding habitat preferences of the 
Griffon Vulture and were expected to affect the 
realized ecological niche of the species (Guisan 
& Zimmermann 2000, López-López et al. 2007). 
Thus, our results would be comparable to similar 
studies in Spain (García-Ripollés et al. 2005) and 
would stem from a standard procedure, useful for 
future assessment in Eastern Europe.

2.3 Statistical procedures

Before starting the statistical analysis, we processed 
the data for multi-collinearity. We used the 
Spearman correlation coefficient (r) to explore the 
inter-correlations among the continuous variables 
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Abbreviation Variable description (measurement unit)

Dropped  
because of
correlation  
(r > 0.7)

Colony

CLLE1 Linear length of the cliff (m) No

CLHI1 Height of the cliff, measured at the highest point (m). 
The linear distance between the base and the top of the cliff.

No

CLHIma1 Highest (summit) level of the breeding cliff (m) Yes

NECD1 Linear distance to the nearest neighbouring colony (m) No

CAMA1 Aspect of the breeding cliff (degrees). The variable was categorized 
into 16 categories (per every 22.5°).

No

Climate

APJA1,2 Average rainfall during January (mm) Yes

Disturbance

SEDI1 Linear distance to the nearest human settlement (m) No

RODI1 Linear distance to the nearest paved road (m) No

INDE2 Inhabitant density in the surveyed grid cell (people/km2) No

POLE2 Length of the low and medium voltage grid system ≤ 110 kV (m) Yes

Topography

ASAV2 Average aspect of the cell (degrees), created by a triangular irregular 
network (TIN) method based on vector data of contour lines with 40 
m accuracy as the maximum rate of change in exposure across each 
in the TIN. For the aim of the analysis, the variable was categorized 
into 16 categories (per every 22.5°).

No

Trophic

DELI2 Density of the livestock in livestock units (LU): (1) 1 cow = 5 LU; (2) 1 
sheep/goat = 1 LU; (3) pig = 2 LU. A method to quantify the biomass 
of the available livestock in the study area, based on Mateo-Tomás & 
Olea 2010.

No

DIFE1 Linear distance to the nearest feeding station (m) No

Habitat

PEOH2 Area of the open habitats in the cell in hectares (Categories from 
the Corine Land Cover describing the open habitat types: code 
321 – Natural grasslands; 324 – Transitional woodland-shrub; 231 
– Pastures; 243 – Land principally occupied by agriculture, with 
significant areas of natural vegetation; 112 – Discontinuous urban 
fabric; 333 – Sparsely vegetated areas; 131 – Mineral extraction 
sites; 142 – Open sports and leisure areas).

No

PERO2 Area of rock habitats in the cell in hectares No

Table 1. Complete list of environmental variables considered in the Griffon Vulture habitat preferences comparison. 
Variables included in the cliffs analysis are marked with (1) and those included in the landscape analysis with (2).
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(Table 1). From pairs of variables that showed 
high correlation (r > 0.7), we used only one to be 
analyzed further on. The decision on which variable 
to retain was based on the results of a Principal 
Component Analysis (PCA), selecting the one 
with a higher factor score. As a result, we removed 
three variables (CLHIma – highest (summit) level 
of the breeding cliff; APJA –  Average rainfall 
during January; and POLE – Length of the low 
and medium voltage grid system ≤ 110 kV) and 
retained 6 variables for the cliff analysis (CLLE – 
cliff length; CLHI – cliff height; NECD – linear 
distance to the nearest neighbouring colony; SEDI 
– linear distance to the nearest human settlement; 
RODI – linear distance to the nearest paved road; 
and DIFE – linear distance to the nearest feeding 
station) and 4 variables for the cell analysis 
(INDE – inhabitants density in the surveyed grid 
cell; PEOH – an area of the open habitats in the 
cell; PERO – an area of rock habitats in the cell; 
and DELI – density of the livestock in livestock 
units) from a set of a priori selection (Table 1). 
Non-parametric tests were applied because data 
did not approach the normal distribution (Fowler 
& Cohen 1995). We compared occupied and 
non-occupied cliffs and grid cells through Mann-
Whitney U-test to search for differences in the 
medians of the explored variables separately. We 
further compared the categorical variables (ASAV 
– aspect of the cell at home range scale and CAMA 
– aspect of the breeding cliff at colony scale) using 
the Chi-Square test (χ2). We separately computed 
a simple Mantel test (Z) with 30 000 permutations 
to assess the similarity and correlation between 
the nearest neighbouring conspecifics distances of 
the occupied and non-occupied cliffs and species 
presence/absence dissimilarity matrices (Pierre-
Rossi 1996, Schick et al. 2004). Results with  
p < 0.05 were considered significant. Statistica 
for Windows, Release 7 (StatSoft Inc. 2004) and 
R v.3.6.1 (R Development Core Team 2012) were 
used for the statistical analysis of the data

3. Results

3.1. Habitat preferences at cliff scale

Statistically significant differences (p < 0.05) 
were found between the following variables: cliff 

length (CLLE), cliff height (CLHI), nearest neigh-
bouring Griffon Vulture colony distance (NECD) 
and the distance to the nearest feeding station 
(DIFE). Cliffs occupied by Griffon Vultures were 
longer (U = 2.13, p = 0.03) and higher (U = 1.73, 
p = 0.05) in comparison to non-occupied ones. 
The simple Mantel test showed that occupied 
and non-occupied cliffs have no similarities in 
their spatial pattern of distribution (normalized Z 
= 29.27, p = 0.85), neither there is a correlation 
between cliffs distance matrices (r = 0.35, p = 
0.12). Nevertheless, the NECD of occupied cliffs 
is significantly lesser in comparison to that of 
non-occupied cliffs (U = –3.31, p = 0.00) (Fig. 
2). The distance to the nearest feeding station was  
significantly lower in occupied than in non- 
occupied cliffs (U = –4.52, p < 0.001). Cliffs 
occupied by the Griffon Vulture had predomi-
nantly southern exposure (CAMA) in contrast to 
randomly selected cliffs (χ2 = 12.4, p = 0.05).

3.2. Habitat preferences at landscape scale

Cells occupied by Griffon Vultures colonies had a 
significantly more area of rocky habitats (PERO) 
than non-occupied ones (U = 2.78, p = 0.003). We 
did not find significant differences between the 
aspect (ASAV) of the occupied and non-occupied 
cells (χ2 = 27.46, p = 0.3). Density of human 
population (INDE) (U = 1.19, p = 0.25), the area 
of open habitats (PEOH) (U = 1.02, p = 0.34) and 
livestock densities (DELI) (U = 0.39, p = 0.73) did 
not differ significantly between the occupied and 
non-occupied cells.

4. Discussion

This is the first study aimed at providing prime 
knowledge for the most important environmental 
variables affecting the Griffon Vulture’s prefer-
ences at two spatial scales in Bulgaria and, to a 
broader extent, in Eastern Europe. The availability 
of suitable breeding sites is a substantial driver of 
site occupancy (Newton 1979, Mateo-Tomás & 
Olea 2011, Di Vittorio & López-López 2014). We 
demonstrated that variables related to the breeding 
cliffs have high significance for the habitat prefer-
ences of the Griffon Vulture. Cliff height, length 
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and distance to the nearest conspecific colony were 
highlighted as important factors for occupancy by 
other studies as well (Cramp & Simmons 1980, 
Xirouchakis & Mylonas 2005). Similarly, the 
best predictors affecting the distribution of large 
birds of prey such as the Golden Eagle (Aquila 
chrysaetos) and the Bearded Vulture (Gypaetus 
barbatus) were related to topographic features 
(López-López et al. 2007, Margalida et al. 2008, 
Di Vittorio & López-López 2014). The Griffon 
Vulture, being a large cliff-nesting raptor is highly 
selective to topographic features too, as highlight-
ed by our and others’ results (Parra & Telleria 
2004, Xirouchakis & Mylonas 2005). Larger cliffs 
present more suitable sites for breeding (Mateo-
Tomás & Olea 2011). Hence, the Griffon Vultures’ 
cliffs in the study area usually present considera-
ble space, height, and length situated along rivers, 
steep slopes, and gorges where birds can easily 
take off and land (Xirouchakis & Mylonas 2005). 

Nesting substrate (niche or ledge) may affect 
species breeding (López-López et al. 2004) and 
occupancy (Iezekiel et al. 2004). A previous study 
in our study area did not find such a relationship 
(Demerdzhiev et al. 2014a). However, the nesting 
substrate may positively affect Griffon Vulture 
breeding success and ensure protection from 
adverse weather conditions (Ceballos & Donázar 
1988, Iezekiel et al. 2004, Freund et al. 2017).

Our results also underline the significance 
of the nearest colony distance as a major factor 
affecting species preferences and confirm 
findings from previous studies (Xirouchakis & 
Mylonas 2004, Margalida et al. 2007, Skartsi 
et al. 2009). The positive trend of any given  
population is dependent on the surplus of birds  
immigrating from other populations (Demerdzhiev 
et al. 2014b). The occupancy of new territories 
is highly dependent and related to neighbouring 
conspecifics, occupying the high-quality habitats 

Fig. 2. Box-Whiskers plots presenting the comparison of the variables showing statistically significant differences 
between occupied and non-occupied cliffs: CLLE – cliff length (m); CLHI – cliff height (m); NECD – Linear distance to 
the nearest neighbouring colony (m); and DIFE  – Linear distance to the nearest feeding station (m) (± standard error 
presented with       , standard deviation presented with       and mean, presented with    ).
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(Carrete et al. 2007). This has been observed in 
our study area where the newly emerging colonies 
were always close to the core ones (Demerdzhiev 
et al. 2014a). Thus, occupancy of new territories 
and the expansion of local range by the Griffon 
Vulture is strongly dependent on the safe perma-
nence and breeding of neighbour populations. 

We revealed that Griffon Vulture has higher 
preferences towards cliffs with southern exposure. 
This may be related to climatic factors in our study 
area, which we accounted for in our analysis but 
did not show enough statistical power to be studied 
in detail. However, Griffon Vultures breeding 
season starts with the egg-laying in January 
(Ferguson-Lees et al. 2001) and thus vultures are 
particularly dependent on the climatic conditions 
at that time (Newton 1979, Grande et al. 2009). 
Sudden temperature changes and extreme precip-
itation can negatively affect incubation and lead 
to breeding failure (Donázar 1993, Elliott et al. 
2005). In the Eastern Rhodopes, regardless of the 
low altitudes, such climatic extremes are not a rare 
event at the beginning of the breeding season and 
can ultimately alter reproduction causing failures 
and/or clutch replacement. Our findings support 
similar studies, where the Griffon Vulture avoids 
northern exposure to counteract the fluctuations 
in the temperatures, precipitation (Demerdzhiev 
et al. 2014a) and wind (Xirouchakis & Mylonas 
2005).

We did not find a difference between occupied 
and non-occupied cells about livestock density, 
very likely because the density of livestock in our 
area is high in most of the territory and thus such 
differences would be difficult to establish on this 
scale. Nevertheless, livestock abundance shapes 
the foraging behaviour of Griffon Vulture in our 
study area (Arkumarev et al. 2021). The species 
is an obligate scavenger, searching food at great 
distances and is highly dependent on the availabil-
ity of dead animals and adapted to use carrion as a 
food source (DeVault et al. 2016, Martin-Díaz et al. 
2020). Therefore, vultures are reliant on livestock 
abundance and are highly related to agro-pastoral 
ecosystems (Xirouchakis & Mylonas 2004, Olea 
& Mateo-Tomás 2009, Donázar et al. 2009), 
including in our area (Hristov 1997, Angelov et 
al. 2006, Arkumarev et al. 2021). For example, 
the Griffon Vulture on Crete is probably one of 
the most pastoralism-bonded populations in the 

whole range of the species (McIntyre 2010). 
This highlights the strong connection between 
Griffon Vulture and livestock and supports our 
statement that food availability and abundance 
dependent from the extensive livestock husbandry 
are of key importance for the species presence and  
distribution (Xirouchakis & Mylonas 2004, Olea 
& Mateo-Tomás 2009, Mateo-Tomás & Olea 
2015, Martin- Díaz et al. 2020).

We found a significant positive relationship for 
Griffon Vultures breeding colonies to be situated 
closer to feeding stations. This finding supports 
research in the same study area which reported 
that Griffon Vultures have high seasonal prefer-
ences towards usage of the feeding sites without 
being entirely reliant on them (Arkumarev et al. 
2021) in contrast to other areas of the species 
range (Harel et al. 2017). Indeed, the settlement 
of supplementary feeding stations has become 
a major conservation and management tool for 
vulture species in Europe (Cortes-Avizanda & 
Pereira 2016, Cortes-Avizanda et al. 2016) and 
elsewhere (Brink et al. 2020). In Bulgaria, this 
management tool has been used exclusively to 
direct the Griffon Vulture population conservation 
after its re-discovery in Bulgaria at the end of the 
1970s (Dobrev& Stoychev 2013). The network 
of feeding sites in Bulgaria is an important  
conservation tool for the Griffon Vulture popula-
tion in the Balkans (Stoynov et al. 2017). Besides, 
our study confirms previous findings where the 
proximity to the feeding site was determined as 
one of the best predictors for Griffon Vultures 
roosting cliff selection in the pre-breeding season 
(Dobrev et al. 2021a). However, the spatial and 
temporal predictability of the feeding sites can 
rapidly change vultures’ foraging strategies and 
behavioural responses (Deygout et al. 2009, 
Moreno-Opo et al. 2010, 2015, Margalida et al. 
2014). Consequently, the management of the 
feeding sites must be species and/or area-specific 
and considered gently with respect to species 
conservation (Margalida et al. 2014).

Our study in the Eastern Rhodopes comple-
ments other studies from Europe for the factors 
affecting the Griffon Vulture habitat preferences 
at two spatial scales – landscape and cliff. We 
confirmed also for an eastern European population 
that a combination of larger cliffs, the presence of 
conspecifics and suitable breeding and foraging 
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habitats explain Griffon Vultures preferences. 
Territory quality is an important measure of 
occupancy and fitness (Fahrig 2001, Sergio & 
Newton 2003). Hence, we recommend conserva-
tion of the species’ prime breeding habitats, but 
also territories part of the historical breeding range 
in Bulgaria (Olea & Mateo-Tomás 2009, Dobrev 
& Popgeorgiev 2021) that can be used either for 
roosting (Dobrev et al. 2021a), but also re-occu-
pied in future colonisation (Dobrev et al. 2021b). 
Areas of extensive livestock breeding, like the 
Eastern Rhodopes, must be sustained viable to 
contribute to vultures’ persistence (Mateo-Tomás 
& Olea 2011, Martin- Díaz et al. 2020). The animal 
husbandry there might be favoured by application 
of relevant EU agri-environmental measures to 
support livestock breeders and search regional 
measures to buffer human-wildlife conflict and 
the use of poisons. Thеreby, vultures will benefit 
from the availability of safe food and will be 
possibly less affected and/or exposed to severe 
threats like poisoning. Furthermore, the protection 
of the currently occupied breeding cliffs and 
foraging habitats will ensure population growth 
in future and its connection to neighbouring 
breeding population nuclei of the species (Dobrev 
& Popgeorgiev 2021, Dobrev et al. 2021b). We 
suggest similar studies to be conducted elsewhere 
in the Balkans and Eastern Europe to bring insight 
into the species habitat selection process and 
preferences there. Application of cognate conser-
vation approaches in neighbouring countries may 
bring homogeneity and consistency at a regional 
level and possibly ease the Griffon Vulture popu-
lation recovery. The usage of GPS telemetry must 
be considered to assist this process and reveal how 
this reverberates the survival and fitness of the 
Griffon Vulture.

Hanhikorppikotkan elinympäristövaatimukset 
Bulgariassa – tukena suojelutoimille

Hanhikorppikotka on kookas haaskalintu,  
jonka levinneisyys ulottuu Portugalista Intiaan. 
Lajilla on kapea ekolokero, sillä se käyttää ravin-
nokseen vain haaskoja, ja täten sen esiintyminen 
on hyvin rajattu tiettyihin elinympäristöihin.  
Tässä tutkimuksessa selvitettiin ensimmäistä ker-
taa hanhikorppikotkan elinympäristövaatimuksia 

maisematasolla Itä-Euroopassa. Käytimme  
pitkäaikaisaineistoa (1987–2018) Bulgariasta  
Rodopivuorilta. Havaitsimme, että maisema-
tasolla hanhikorppikotkat suosivat kivikkoisia 
habitaatteja. Kalliojyrkänteiden korkeus ja pituus, 
etäisyys lähimpään hanhikorppikotkakoloniaan 
sekä etäisyys lähimpään ruokintapaikkaan selit-
tivät parhaiten lajin esiintymistä. Tulokset ovat 
tärkeitä lajin nykyisen statuksen ymmärtämisen 
kannalta, auttavat suojelutoimia suunniteltaessa, 
ja toimivat lähtökohtana tuleville tutkimuksille 
Itä-Euroopassa. 
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