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Abstract. The study of Cinereous Vulture Aegypius monachus in Armenia imple-
mented in 2003–2019 showed that the species breeds mainly in the Khosrov Forest 
State Reserve. Its breeding population was between 12 to 14 breeding pairs, and 
the number of non-breeding individuals was estimated as 3–7 occurring in the 
country per year. The Area of Occupancy for the species was 456 km2, and the 
Extent of Occurrence was 15,695 km2. The population trend has shown a moderate 
increase (Additive = 0.0465 ± 0.0164, Multiplicative = 1.0476 ± 0.0172, p < 0.01). 
The overall increase of the population was 110% from 2003 to 2019 (16 years), av-
eraging 6.45% per year. The threats for the species are poaching, shortage of food 
supply, poisoning by heavy metals at municipal dumps, lead poisoning from the bul-
lets, poisoning by non-steroidal anti-inflammatory drugs (NSAIDs) which come from 
livestock husbandry, and forest fire. The proposed conservation measures include: 
(1) review of the policy of punishments for poaching the species and strengthening 
inspection; (2) increasing the network of the citizen scientists, who can advocate 
against poaching; (3) study of the potential poisoning of the species by heavy 
metals and NSAIDs; (4) development of sustainable artificial feeding stations; (5) 
strengthening capacity of Khosrov Reserve by setting up the fire early warning and 
fighting systems; (6) continuous monitoring of the species and reassessment of its 
conservation status in 2025.

Introduction

There are four species of Old World Vultures 
inhabiting Armenia (Adamyan and Klem 1999, 
Cramp and Perrins 1993). Among them is the 
Cinereous Vulture Aegypius monachus, which 
is currently listed in the IUCN Red List as Near 
Threatened. This monotypic species breeds in 
Spain, Bulgaria, Greece, Turkey, Armenia, Azer-
baijan, Georgia, Ukraine, Russia, Uzbekistan, Ka-
zakhstan, Tajikistan, Turkmenistan, Kyrgyzstan, 
Iran, Afghanistan, north India, northern Pakistan, 
Mongolia and mainland China, with a small rein-
troduced population in France (BirdLife Interna-
tional 2018, Cramp and Perrins 1993, Meyburg et 
al. 2020). In Armenia the Cinereous Vulture is a 
year-round resident, although it conducts some 
local movements in winter. This largest raptor 
of Armenia makes its huge nests (1.5–2 meters 
across) mainly on Juniper Juniperus spp. trees 
(Adamian and Klem 1999). The incubation period 
begins in late February to March, when the female 
lays one egg. The nestlings hatch in April to May 

and stay in the nest throughout the hot summer; 
that is why the adult often protects the nestling 
from overheating by creating shade with its open 
wings. The fledglings leave the nest in late August 
– early September (Adamian and Klem 1999, Gei-
likman 1965). The Cinereous Vulture was iden-
tified as the most vulnerable vulture species in 
Armenia, as its breeding population was signifi-
cantly reduced after collapse of Soviet Union, due 
to the decline in its food supply and the poaching 
of adult birds for trophy hunting and nestlings for 
a wildlife trade (Aghababian et al. 2004). Several 
projects of various State and Non-governmental 
organizations were aimed at the conservation of 
the Cinereous Vulture’s population in Armenia 
(IUCN 2013); however, publications on a current 
state of the species in Armenia are scarce. This 
paper is aimed at describing the modern condi-
tions of the Cinereous Vulture in the country, in-
cluding threats and existing and needed conser-
vation measures, which can be a foundation for 
assessment of its conservation status.
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Materials and methods

The systematic data collection on the species 
started in 2003. Monitoring was implemented 
by absolute counts of breeding pairs through lo-
cating occupied nests annually over the period 
from 2003 to 2019. Nests were searched for in 
the period of late March to early May, when one 
of the adults is permanently incubating or guard-
ing the downy nestling. After the first inventory, 
conducted in 2003, 8–12 days per annum were 
spent monitoring known nests and searching for 
possible new ones. In addition, road-side vehicu-
lar surveys were implemented aimed at identifi-
cation of number of non-breeding individuals.
To calculate population trends, we used mul-
ti-year data series and processed them using 
TRIM 3.0 software (Van Strien et al. 2004). For 
the purpose the Collated Index is calculated using 
log-linear poison regression; then the deviations 
are calculated and presented as a linear function, 
showing population growth or decline. Statistical-
ly significant change is stated on the p < 0.05 lev-
el, otherwise the population is considered stable. 
The mapping was implemented using QGIS 3.30.2 
software. The Area of species occupancy (AOO) 
and the Extent of species occurrence (EOO) for 
the Cinereous Vulture were computed using the 
IUCN guidelines (IUCN Standards and Petitions 

Committee 2024). To calculate the AOO, we ap-
plied a national 2×2 km grid (BirdLinks 2019) and 
summed up all the 2×2 km cells where the adult 
birds were observed in the breeding season. To 
compute the EOO, the rule of minimum convex 
polygons (the smallest polygon in which no inter-
nal angle exceeds 180° and which contains all the 
sites of occurrence) was applied to the species’ 
AOO, excluding discontinuities and disjunctions 
within the overall distribution inside the borders 
of the country. To assess threats, we conducted 
surveys of hunters, and of main online and offline 
market places where the mounted specimens of 
raptors are sold; also, we conducted question-
naires with farmers and veterinarians.

Results 

Distribution and some biological peculiarities in 
Armenia

In Armenia Cinereous Vultures was found breed-
ing mainly in Khosrov Forest State Reserve, occu-
pying mainly juniper woodland (Figure 1 & 2) at 
an elevation range from 1,000 to about 2,000 m 
a.s.l. The species was recorded forming loose col-
onies, where the nests can be located as close to 
each other as 300–500 metres or even closer. The 
same nest was observed being used for several 

Figure 1. The breeding habitat of the Cinereous Vulture Aegypius monachus in the Khosrov Forest State Reserve. 
Photo by Karen Aghababyan
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years in the absence of disturbance. In Armenia 
Cinereous Vultures were observed feeding on 
large-size carrion; also, the adult vultures were 
observed flying from Khosrov Reserve to Turkey 
in the morning, apparently searching for food. 
The AOO for the species was 456 km2, and the 
EOO was 15,695 km2.

Population dynamics
According to the most recent counts, the popula-
tion of the species is between 12 to 14 breeding 
pairs; the number of non-breeding individuals ob-
served in Armenia is 3–7 birds per year. The pop-
ulation trend during 2003–2019 demonstrated 
a moderate increase (Additive = 0.0465 ± 0.0164, 
Multiplicative = 1.0476 ± 0.0172, p < 0.01). The 
overall increase of the population computed 
from a linear trend (Figure 3) was 110% in 16 
years, averaging 6.45% per year. In 2003–2005, 
there were 2–5 nestlings stolen from nests for 

sale per year, but no such cases were reported in 
2016–2018. The recorded cases of poaching were 
0–2 birds per year during 2016–2019.

Present conservation measures
At current the only breeding sites of the species 
that are covered by the National special protect-
ed area network are located in Khosrov Forest 
State Reserve, which is also a candidate Emerald 
Site. The species is included in IUCN Red List as 
Near Threatened (BirdLife International 2018), in 
Red Book of Animals of Armenia (Aghasyan & Kal-
ashyan 2010) as Endangered (EN D), and in Annex 
II of the Bern Convention. The species is includ-
ed in the Multi-species Action Plan to Conserve 
African-Eurasian Vultures, prepared under Mem-
orandum of Understanding on the Conservation 
of Migratory Birds of Prey in Africa and Eurasia 
of Convention on Migratory Species (Botha et al. 
2017), and Armenia is a range state of that MoU.
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Figure 2. Breeding distribution of the Cinereous Vulture Aegypius monachus in Armenia. The standard European grid of 
10×10 km (outlined with pale grey) is applied to Armenia. The filled squares indicate the records of the species summed 
from counts throughout the period of 2003–2019; darker colours indicate higher summed counts.
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Discussions

Causes of observed population trend
The increasing population trend could be driven 
by several factors such as supplemental feeding 
by several conservation organizations and cessa-
tion of illegal nestling harvesting. 
One of the most significant threats of early 2000s 
— the theft of nestlings from the nest for selling 
(Aghababian et al. 2004) — is over, mainly due 
to strengthening of protection regime in Khos-
rov Forest State Reserve. However, at present, 
the breeding and non-breeding individuals are 
still affected by direct persecution for trophies. 
The shortage of food was a critical issue and ap-
parently affected the population of the species 
throughout 1980s to early 2000s. The species 
is known for its long-distance foraging areas 
(Moreno-Opo et al. 2010); thus, during breed-
ing seasons of 2010–2019 the birds of Khosrov 
Reserve were observed flying to Turkey, most 
probably to search for food. This is likely to have 
caused the major population decline from about 
50 pairs down to 7–8. Currently, the supplemen-

tal food that was coming from slaughter houses 
is still not available. There is a positive dynamic 
in population of some wild ungulates, e.g. the 
Bezoar Goat Capra aegagrus aegagrus (WWF 
Armenia, personal communication), and time 
to time the conservation organizations provide 
additional feeding, with the result that the food 
supply is improving. 
Other possible threats come from potential poi-
soning by (1) heavy metals at municipal dumps, 
where batteries, mobile phones and other devis-
es are disposed together with the food remains; 
(2) lead poisoning from the bullets; (3) poison-
ing by non-steroidal anti-inflammatory drugs 
(NSAIDs) which come from livestock husbandry. 
Recently, a new threat emerged — forest fire, 
which has not occurred in the Khosrov Reserve 
in past, happened in 2017 and destroyed over 
3,000 hectares of habitats, including juniper 
woodland. Since the nestlings of the Cinereous 
Vulture fledge in August (the most dangerous 
period for fire), large-scale fires can affect the 
breeding success of the entire population.
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Figure 3. Population trend of the Cinereous Vulture Aegypius monachus in 2003–2019. The grey lines indicate observed 
population index throughout the years. The green line indicates a linear population trend. The orange dotted lines indi-
cate a 95% confidence interval. 
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Proposed conservation measures 
The proposed conservation measures include: 
(1) reviewing the policy of punishments for 
poaching the species and strengthening inspec-
tion; (2) increasing the network of citizen sci-
entists, who can advocate against poaching; (3) 
studying the potential poisoning of the species 

by heavy metals and NSAIDs; (4) development 
of sustainable artificial feeding stations; (5) 
strengthening the capacity of Khosrov Reserve 
with the establishment of fire early warning and 
fighting systems; and (6) continuous monitoring 
of the species for reassessment of its conserva-
tion status in 2025.
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