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Abstract: Albania marks the westernmost edge of the Egyptian vulture range in the Balkans. As one of the least
numerous population clusters, it is also more susceptible to extinction than the other Balkan countries.
The population size was estimated at 27 breeding territories in the 1980s. Further, the population size
and range have declined severely in the last four decades. We found that the number of occupied
Egyptian vulture territories in Albania has decreased by 33% between 2007 and 2022. Nevertheless,
breeding success was high, and the productivity was 0.79 fledglings per occupied territory. Totally, 190
semi-structured interviews were accomplished to assess the risk of poisoning for the species in Albania.
The brown bear (Ursus arctos), grey wolf (Canis lupus) and red fox (Vulpes vulpes) were identified
as the main predators responsible for livestock damages with the grey wolf being the most frequently
reported. Intentional poisoning was admitted as a practice to control wild carnivores by 9.2% of the
respondents. No Egyptian vultures were found during the electrocution survey and the species was
reported only once to have been intentionally killed. We suggest continuation of the monitoring of all
occupied territories, increased research on potential threats and the development and endorsement of a
national species action plan.
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in the Sahel zone (BoTHA et al. 2017). Because of

Introduction the rapid population decline in many parts of its

The Egyptian vulture Neophron percnopterus (L.,
1958) is the smallest, the only migratory and the
most threatened vulture species in Europe. Its breed-
ing range covers the southern Palearctic and North
Africa, while wintering grounds are located mainly

range, the species is listed as globally Endangered
by the International Union for Conservation of Na-
ture (IUCN), with a global population estimated at
21,000-67,000 individuals (BIRDLIFE INTERNATION-
AL 2021). The European population is estimated to
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number 3,300-5,050 breeding pairs and has declined
by >50% over the last three generations (BIRDLIFE
INTERNATIONAL 2021). Most of it is concentrated in
the south-western part of the continent: Spain, Por-
tugal and France (36%), Turkey (53%), while the
populations in the Caucasus (6%), Balkans (2%)
and Italy (0.2%) are comparatively small (IN1GO et
al. 2008).

The Balkan population of the species is of
critical conservation concern as it forms a natural
bridge between the European and the Asian popula-
tions. More than 50 years ago, the Egyptian vul-
ture used to be common across the Balkans (RE-
ISER 1894, 1905, 1939, REISER & FUHRER 1896,
PATEV 1950, GRUBAC 1989, HANDRINOS & AKRIOTIS
1997). However, in the last 30 years, the species
has become extinct in Croatia (SuSi¢ 1993), Mon-
tenegro (Lyucovi¢ 1995), Bosnia and Herzegovina
(MARINKOVIC et al. 2007), Serbia (GRUBAC 1999)
and Romania (VELEvVsKI et al. 2015). In Bulgaria,
Greece and North Macedonia, the species declined
by more than 80% between the 1980s and 2014
(VELEVSKI et al. 2015). The main drivers for the
population decline on the breeding grounds in Eu-
rope (BoTHA et al. 2017) as well as in the Balkans
are related to poisoning, electrocution, disturbance
and direct persecution (NIKoLoOV et al. 2016). Cur-
rently, in the Balkans, the Egyptian vulture inhabits
only five countries: Bulgaria, Greece, North Mac-
edonia, Albania and Turkey (VELEVSKI et al. 2015).
In the last ten years, consistent monitoring of the
Egyptian vulture population and threats has been
implemented in Bulgaria, North Macedonia and
Greece. These countries harbour ca. 80% of the
Balkan population (VELEvsKI et al. 2015). Albania
marks the current westernmost edge of the species
range in the Balkans and is, therefore, the most sus-
ceptible cluster to extinction compared to the rest
of the Balkan countries (VELEVSKI et al. 2015). In-
experienced juveniles are more likely to embark
on a dangerous sea crossing on their first autumn
migration (OpPEL et al. 2015). Totally, 27 breeding
territories have been described in previous studies
on the species in Albania in the past (HALLMANN
2013). Understanding the population numbers,
breeding rates and the scale of the major threats are
essential to address future actions and building up a
proper conservation strategy for the species in this
country.

The present study aims (1) to present the
changes in the distribution and population size of the
Egyptian vulture in Albania over the last 15 years,
(2) to present the basic breeding parameters of the
species and (3) to summarize the major threats.
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Materials and Methods

Study area

The study area covered most of Albania. Neverthe-
less, from 2012 to 2022, the work was focused on
the area where the occupied territories are situated
(around 5,300 km?) in southern Albania (Fig.1).
Mountain ranges (mainly limestone and dolomite)
with deep valleys (KaBo et al. 1991) characterise
the study area. The climate is typical Mediterranean,
with average annual temperatures ranging between
11.4° Cand 17.6° C and average annual rainfall from
1,163 to 1,279 mm (KaBo et al. 1990). The vegeta-
tion is dominated by forested landscapes of ever-
green Mediterranean species (RIVERSs et al. 2019).

Monitoring data collection

Data presented in this article have been collected
in three different periods from 2003 to 2022. Dur-
ing the first period, from 2003 to 2007, searches for
the presence of the Egyptian vulture were carried
out in the whole territory of Albania. In this peri-
od, the presence of the species in the country has
been mapped, and the population has been estimated
(HAaLLMAN 2007). In the second period, from 2012
to 2017, territories identified in the first timeframe
(2003 to 2007) were surveyed for the presence of
Egyptian vulture and data on some breeding param-
eters were collected. Finally, during the third period,
from 2018 to 2022, systematic work was carried
out to survey the occupancy of the territories and
the breeding parameters. In this regard, a territory
was considered occupied by a pair when courtship
behaviour, displays or nest building were observed
(STeENHOF & NEWTON 2007) and occupied by a sin-
gle bird if one displaying bird was recorded near a
nest or a breeding territory.

Several visits were conducted to quantify the
breeding output during the breeding season between
2018 and 2022 in each territory. We followed, where
possible, well-established monitoring techniques
to do so (ARKUMAREV et al. 2018). Thus, the first
visit took place in late March or early April to de-
termine which territories are occupied by pairs or
single birds; the second visit was conducted in May
to confirm in which territories incubation had start-
ed; the third visit was conducted in June and July to
inspect the number of hatchlings; and the last visit
was in August to confirm the number of fledglings
(ARKUMAREV et al. 2018). If needed, additional vis-
its to some territories were done to confirm their
occupancy. In some cases, the breeding output was
difficult to access as the species breeds in deep caves
in cliffs, sometimes in remote areas. In these cases,
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Fig. 1. Map ot the study area

a drone was used. All observations were conducted
from stationary viewpoints following the recom-
mendations of ZUBEROGOITIA et al. (2008) to avoid
disturbance.

We calculated the following breeding param-
eters: (a) proportion of laying pairs (the number of
laying pairs divided by the number of occupied ter-
ritories); (b) proportion of successful pairs (the num-
ber of successful pairs divided by the number of lay-
ing pairs); (c) productivity (the number of fledglings
divided by the number of occupied territories) and
(d) breeding success (the number of fledglings di-
vided by the number of incubating pairs) (DONAZAR
et al. 2002, STEENHOF & NEWTON 2007). A pair was
considered successful when it had raised at least one
fledgling until the age of the first flight or the nest-
ling reached 80% of the average age of the first flight
(STEENHOF & NEWTON 2007), which is estimated as
75 days (DONAZAR & CEBALLOS 1990). Linear regres-
sion analyses with normal error distribution based on
the number of occupied territories were used to cal-
culate the population trend. Results are presented as
mean + standard error (SE). All analyses were per-
formed in Statistica 10 (StarSort 2011).

Assessment of the threats

To assess the prevalence of different threats to the
species in Albania, we undertook both field research
and interviews with specific target groups. To collect
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information on the use of agrochemicals and their
impact on the Egyptian vulture and other wildlife, as
well as their potential use in poisonous baits, we col-
lected information from 37 structured questionnaires
with farmers only in the study area in 2018. In addi-
tion, desk research on the presence of harmful agro-
chemicals was conducted. Furthermore, to register
the most commonly used Veterinary Medical Prod-
ucts and the impact they could have on the population
of the Egyptian vulture, a total number of 48 struc-
tured questionnaires with livestock breeders were
filled out within and around the species’ territories in
2018. In addition, interviews with veterinary pharma-
cists and a desk research were carried out to gather
more information on the availability of harmful veter-
inary medical products. Finally, to investigate the use
of poison baits and the scale of this practice in Alba-
nia as the single most severe threat to the scavengers
in general (OGADA et al. 2016), 190 semi-structured
interviews were carried out. This study was done in
two phases. In the winter season of 2016-2017, 51
semi-structured interviews were carried out selecting
as respondents only shepherds. During September —
November 2019, 139 more interviews were carried
out, including apart from shepherds, also livestock
breeders, farmers and local inhabitants.

Regarding the illegal killing of the Egyptian
vulture, questions have been posed in the interviews
for poisoning. We assumed an illegal killing of an
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Fig. 2. Number of Egyptian vulture territories in Albania
(2007-2022)

Table 1. Breeding parameters of the Egyptian vulture in
Albania

Breeding | 5519 | 2020 | 2021 | 2022 | Average
parameters
Laying pairs | ¢33 | ¢33 | 80.0 | 67.0 | 784
(%)
Successful 1165 01 80.0 | 500 | 75.0 76.3
pairs (%)
Productivity | 1.00 | 0.67 | 0.8 | 0.67 | 0.79+£0.07
Breeding 120 | 0.80 | 1.0 | 1.0 | 1.00+0.08
success

Egyptian vulture was any deliberate action that tar-
geted the species and resulted in the death or removal
of an individual from the wild (BROCHET et al. 2016).

We also studied the electrocution and collision
risk to the species along 121 km of power lines of
low and medium voltage in four Egyptian vulture
territories in 2018 and 2020 (Fig. 4). To map the
potentially hazardous electricity pylons and collect
data on bird mortality, the field researchers walked
under the power lines. They recorded the type of
each pylon, the species found under pylons or power
lines (carcasses and feathers) in a standard protocol
(DEMERDZHIEV 2014). Photos of all types of pylons
and dead birds found were also taken.

Results

Population numbers and breeding parameters

The number of occupied Egyptian vulture territo-
ries in Albania decreased by 33% (from 12 to 8)
between 2007 and 2022. However, most of this de-
crease should have happened before 2012, as both,
the number of occupied territories (mean = 8, range:
5-9) and the number of territorial pairs remained sta-
ble afterwards (mean = 6, range: 5-7) (Fig. 2).
Between 2019 and 2022, the proportion of lay-
ing and successful pairs was 78% and >76%, respec-

14

tively (Table 1). The productivity was 0.79 + 0.07
fledglings per occupied territory, and the breeding
success was 1.00 = 0.08 fledglings per incubating
pair (Table 1).

The 190 semi-structured interviews were car-
ried out with respondents with an average age of
48.5 (ranging from 20 to 82) years old from 87 vil-
lages situated within the study areas (Fig. 3).

Most respondents (80%) were shepherds and
livestock breeders; the rest were farmers and local
inhabitants. The presence of wild carnivores as a
possible threat to livestock was mentioned by 94% of
the respondents, while 73% suffered damages. The
Brown bear (Ursus arctos), the Grey wolf (Canis lu-
pus) and the Red fox (Vulpes vulpes) were identified
as the main predators responsible for livestock dam-
ages, with the grey wolf being the most frequently
reported. Intentional poisoning was admitted as a
practice to control wild carnivores by 9.2% of the
respondents. Furthermore, 23% of all respondents
mentioned of being aware that intentional poisoning
occurs in the area, but they do not practice this.

Most respondents (82.5%) left carcasses of
predated livestock on-site without applying any ac-
tion. In this case, the carcass would be consumed by
wildlife or decomposed. The rest of the respondents
said that they would get the left of the carcass to
feed the dogs.

In addition, results from 37 structured ques-
tionnaires with farmers investigating the prevalence
of agrochemicals used for crop protection in the area
indicated no threat to the Egyptian vulture. On the
other hand, using veterinary medical products could
pose a potential threat as substances such as Keto-
profen and Diclofenac (which cause kidney failure
and death in vultures (CUTHBERT et al. 2006) were
found to be available in the veterinary pharmacies
visited. Nevertheless, the use of these substances
was not found in the livestock treatment programs
of the 48 livestock breeders interviewed.

From the 121 km of power line survey, we
found six bird victims of electrocution and colli-
sion — two Lesser kestrels (Falco naumanni), two
Common kestrels (Falco tinnunculus), one Com-
mon buzzard (Buteo buteo) and one Hooded crow
(Corvus cornix) — thus, resulting in a mortality rate
of 0.05 bird victims/km of a power line. We did not
find any carcasses of Egyptian vultures during the
power line surveys (Fig. 4).

Regarding the illegal killing of the Egyptian
vulture, during the fieldwork from 2012 to 2022, we
never heard about a case of killing the species. How-
ever, in 2007, a shepherd shared with the inquirer
that before the years 2000 has killed a territorial pair.
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Fig. 4. Power line surveys

Discussion

The Egyptian Vulture population in Albania has de-
creased significantly in the last 16 years. This trend
is in line with the observed decline in the rest of the
species population range in Europe and the Balkans
(VELEvsKI et al. 2015, BIRDLIFE INTERNATIONAL
2022). For example, the population in Bulgaria de-
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creased by 51.7% between 2003 and 2016 (ARKU-
MAREV et al. 2018). The annual population growth
rate was negative for North Macedonia and Greece
between the 1980s and 2012 (VELEVsKI et al. 2015).
Despite the decline, the breeding performance of the
population in Albania is comparable with the rest of
the Balkan countries, with a mean productivity of
0.79 (GRUBAC et al. 2014, ARKUMAREYV et al. 2018)
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and thus higher than some regions in Spain (DEL
MOorAL 2009). The main drivers of this decline are
most likely the illegal use of poison baits in the wild
and the risk of electrocution and collision, causing
adult and juvenile mortality (OppPEL et al. 2021a). In
addition, another cause could be the loss of adults
along migration or while foraging in neighbouring
countries. For instance, one adult breeding in Alba-
nia close to the Greek border was found poisoned
in Greece. Fortunately, it was rehabilitated and re-
leased again. Such high mortality cannot be
compensated by the current breeding success, de-
spite being in a good rate, and improvement of
the annual survival probability is needed (Oppel
2021b). Furthermore, Albania holds a small and
the westernmost breeding nucleus of the species in
the Balkans that, apart from the high mortality, also
lacks sufficient immigration rates due to its isola-
tion (VELEVSKI et al. 2015). Thus, natural recovery
is unlikely to occur without undertaking measures to
halt the decline and to release birds in both Albania
and the rest of the remaining population clusters in
the Balkans in the long term. In any case, a detailed
monitoring effort is further needed to collect long-
term and more structured data on the breeding rates
and survival of the Egyptian vulture in Albania.

In our study, we found that 1/10 of the live-
stock owners admit to using poison currently and
only few admitted to having used poison in the past.
However, the experience from other neighbouring
countries, where poisoning is severe, shows dra-
matic losses in the Egyptian vulture population in
a short time due to poisoning (VELESKI et al. 2015,
NteMIRI et al. 2018). Moreover, the threat of car-
nivores to livestock was highlighted in >65% of
interviews in Albania in a recent study that indi-
rectly leads to a high risk of poisoning (OPPEL et
al. 2021a). Nevertheless, we did not find evidence
of the poisoning of Egyptian vultures in the current
study. This might be related to the sensitivity of the
information, the lack of detailed research, the short
period of data collection and the lack of an insti-
tutional system for tracking and treating poisoning
events in Albania (PANTOVIC & ANDEVSKI 2018). We
further revealed that substances used as a poison in
Albania are agrochemicals, similar to neighbour-
ing countries in the Balkans (PANTOVIC & ANDEVSKI
2018; NTemIrI et al 2018). Although poisoning is
usually based on similar root causes and practices
as elsewhere in the Balkans (NTEMIRI et al 2018,
DoBrev et al. 2021), it occurs mainly during win-
ter in Albania, when attacks from wolves are more
frequent and severe. The few poisoning evidences
that were collected in Albania during this research
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have occurred in winter. In addition, information re-
ceived from shepherds confirm that the wolf attacks
are, apparently, more frequent in the winter period.
This might be related to the fact that more livestock
is concentrated in the territories of the Egyptian Vul-
ture in the winter period. The study area is situated
in a rather low altitude o.s.] and below the snow-
fall line. Hence, shepherds from mountainous areas
migrate their livestock in the study area in the win-
ter. For example, two poisoning events have been
documented in two territories of the Egyptian vul-
ture in Albania, with several birds of prey poisoned:
Golden eagle (Aquila chrysaetos), Common buz-
zard (Buteo buteo), Rough-legged buzzard (Buteo
lagopus). Because these events occurred in winter,
they did not affect any Egyptian vultures. In con-
clusion, it is recommended that the government of
Albania addresses the problem of wildlife poisoning
and increases conservation efforts in this direction
(OppEL et al. 2021a). An important step to reduce
poisoning is the current development of the National
anti-poison road map in Albania.

Surveys conducted in 2019 and 2020 to study
the hazardous power lines did not find evidence of
collision or electrocution of Egyptian vultures de-
spite the presence of victims belonging to other
birds of prey. The lack of cases also coincides with
the lack of observations of Egyptian vultures perch-
ing on electric poles. The absence of electrocution
cases might be explained by the fact that the existing
electric poles are of limited height and close to road
infrastructure. As such, they are not very attractive
to Egyptian vultures, as they might prefer higher
natural perching sites such as rock outcrops or taller
trees, which are widely available in the landscape.
ANGELOV et al. (2013) report that perching on pow-
er poles along main roads is typical behaviour for
scavengers in desert landscapes. However, the few
Egyptian vultures in Albania and the lack of congre-
gations of the species make it unlikely that perching
sites are limited. Both facts reduce the chances of
the appearing and especially finding the carcasses of
dead individuals due to electrocution. Despite this,
the threat of electrocution and collision has been
ranked high for Albania and thus, considering the
small population size, adaptive measures are recom-
mended where applicable (OPPEL et al. 2021a).

Albania has been ranked among the 10 Mediter-
ranean countries worst affected by the illegal killing
of birds (IKB), with around 270,000 birds illegally
killed every year during 2004 — 2014 (BROCHET et
al. 2016). The most problematic areas were located
in the coastal part of Albania, while the species suf-
fering the most from IKB were the Eurasian Sky-
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lark (4lauda arvensis), Eurasian goldfinch (Cardu-
elis carduelis), Eurasian blackbird (Turdus merula),
Common teal (4nas crecca) and Common coot (Fu-
lica atra). The assessment of the impact of the illegal
killing of vultures in Albania in 2010 — 2018, based
on expert opinion and data collected through rele-
vant stakeholders and social media groups, showed
that approximately 1 — 3 vultures are killed annu-
ally (Bivo & Sevo 2019). Nevertheless, the authors
considered that the Griffon vulture (Gyps fulvus) had
been the main subject of poaching, as cases of shoot-
ing and trapping are documented in at least three dif-
ferent areas. The report estimated that 0—1 Egyptian
vulture might perish from illegal killing but could not
validate whether the cause of death was persecution
or poisoning. Therefore, we can conclude that there
is currently no direct-targeted persecution of Egyp-
tian vultures in Albania. From the interviews with
locals, only a single case of direct persecution has
been mentioned in years 2000. Furthermore, hunting
activity is not considered a potential cause of con-
cern because the hunting targets only game species
and occurs in late October — February. In this period,
the Egyptian vulture is not present in Albania.

In conclusion, we suggest that more effort is
invested in recording the species population size and
its dynamics to better inform conservation measures.
The primary conservation actions should first focus
on combating the use of poison and mitigating the
threat of electrocution and collision. In addition, the
Egyptian vulture strategy for population reinforce-
ment in the Balkans (OpPEL et al. 2021b) will benefit
Albania’s population cluster, which could ultimate-
ly attract birds released in the restocking program.
Hence, further actions upon rescuing wild birds in
Albania through breeding territories monitoring and
intensive work with local stakeholders and authori-
ties are strongly recommended, along with prepar-
ing National Action Plan for the species.

Acknowledgements: We would like to thank the Black Vulture
Conservation Foundation, Vulture Conservation Foundation
and Frankfurt Zoological Society (through the Balkan Vulture
Action Plan) for the financial support to collect data in the pe-
riod 2002 — 2007. Data collection for the period 2010-2019 was
initiated and financially supported by the LIFE projects “The
Return of the Neophron” (LIFE10 NAT/BG/000152) and the
“Egyptian vulture New LIFE“ (LIFE16 NAT/BG/000874 www.
LifeNeophron.eu) funded by the European Union and co-fund-
ed by the A. G. Leventis Foundation and MAVA Foundation. We
would also like to express our gratitude to all people involved
in the fieldwork and data collection (in alphabetic order by
countries and names): Dimitar Gradinarov, Georgi Gerdzhikov,
Ivayla Klimentova, Mihail Iliev, Silvia Dyulgerova, Petar
Yankov and Gligor Dushi.

References

ANGELOV 1., HasHiM 1. & OPPEL S. 2013. Persistent electrocution
mortality of Egyptian Vultures Neophron percnopterus
over 28 years in East Africa. Bird Conservation Interna-
tional 23(1): 1-6. doi:10.1017/S0959270912000123

ARKUMAREV V., DOBREV V., STOYCHEV S., DOBREV D., DE-
MERDZHIEV D. & Nikorov S. C. 2018. Breeding perfor-
mance and population trend of the Egyptian Vulture Neoph-
ron percnopterus in Bulgaria: conservation implications.
Ornis Fennica 95(3): 115-127.

BiNnO T. & SEvo B. 2019. Illegal bird killing in Albania. Report of
Albanian Ornithological Society. www.aos-alb.org
BIRDLIFE INTERNATIONAL 2022. Neophron percnopterus.
The IUCN Red List of Threatened Species 2021:
e.T22695180A205187871. https://dx.doi.org/10.2305/
IUCN.UK.2021-3.RLTS.T22695180A205187871.en.

Accessed on 28 April 2022.

BotHA A. J., ANDEVSKI J., BOowDEN C. G. R., GUDKA M., SAF-
FORD R. J., TAVARES J. & WILLIAMS N. P. 2017. Multi-species
action plan to conserve African-Eurasian Vultures. CMS
Raptors MOU Technical Publication No. 4. CMS Techni-
cal Series No. 33. Coordinating Unit of the CMS Raptors
MOU, Abu Dhabi, United Arab Emirates.

BrocHET A-L., BosscHE W. V. D., JBOUR S., NDANG’ANG’A P.
K., Jones V. R.,, ABbou W. A. L. 1., AL-HmouDp A. R.,
AsswaD N. G., AtienzA J. C., ATrRASH 1., BARBARA N.,
BENsusaN K., BINO T., CELADA C., CHERKAOUI S. 1., COSTA
J., DECEUNINCK B., ETAYEB K. S., FELTRUP-AZAFZAF C.,
FiGeLy J., GusTIN M., KMECL P., KOCEvVsK1 V., KORBETI M.,
KoTroSAN D., LAGUNA J. M., LATTUADA M., LEITAO D.,
Lopgs P., LOPEZ-JIMENEZ N., Lucic¢ V., MicoL T., MOALI
A., PERLMAN Y., PiLupu N., PortoLou D., PutiLIN K.,
QUAINTENNE G., RAMADAN-JARADI G., RUZI¢ M., SANDOR
A., SARAILI N., SAVELJIC D., SHELDON R. D., SHIALIS T.,
TsioPELAS N., VARGAS F., THoMPSON C., BRUNNER A.,
GRIMMETT R. & BUTCHART S. H. M. 2016. Preliminary
assessment of the scope and scale of illegal killing and
taking of birds in the Mediterranean. Bird Conservation
International 26: 1-28.

DEL MoraL J. C. (Ep.) 2009. El alimoche comun en Espaia.
Poblacion reproductora en 2008 y método de censo. —
SEO/Birdlife, Madrid (in Spanish)

DoBREV D. TSIAKIRIS R., SKARTSI T., DOBREV V., ARKUMAREV
V., STARA K., STAMENOV A., PROBONAS N., KoMmiNnos T.,
GALANAKI A., KRET E., HALLMANN B., GRUBAC B., Susic
G., MARINKOVIC S., HRIBSEK I., SKORIC S., JERRENTRUP H.,
Lucic V., KePELY S., STIYANOV G., ZAKKA S., HRisTOV H.,
STOYCHEV S., SIDIROPOULOS L., BINO T. & DEMERDZHIEV
D. 2021. Long-term size and range changes of the griffon
vulture Gyps fulvus population in the Balkans: a review.
Bird Conservation International, pp. 1-16. 10.1017/
S0959270921000198.

DONAZAR J. A. & CEBALLOS O. 1990.Post-fledging dependence
period and development of flight and foraging behaviour
in the Egyptian vulture Neophron percnopterus. Ardea
78:387-394.

DoNAzAR J. A., PaLAcIOS C.J., GANGOSO L., CEBALLOS O., GON-
zALEZ M.J. & HIRALDO F. 2002. Conservation status and
limiting factors in the endangered population of Egyptian
vulture (Neophron percnopterus) in the Canary Islands.
Biological Conservation 107: 89-97.

GRUBAC B., VELEVSKI M. & AvUkaTOv V. 2014. Long-term popu-

17



Dobrev V., Topi M., Hallmann B., Dobrev D., Arkumarev V., Saravia-Mullin V., ... Nikolov S.C.

lation decrease and recent breeding performance of the
Egyptian Vulture Neophron percnopterus in Macedonia.
North-western Journal of Zoology 10(1): 25-35.

GRUBAC B.R. 1989. The Egyptian Vulture Neophron percnop-
terus in Macedonia. pp 331-333. In: MEYBURG B-U. &
CHANCELLOR R. D. (eds.): Raptors in the Modern World.
Proceedings of the III World Conference on Birds of Prey
and Owls. WWGBP, Berlin, London and Paris.

GruUBAC B.R. 1999. The Egyptian vulture Neophron percnop-
terus (Linnaeus, 1758) in Serbia. Protection of Nature
51: 123-131.

HALLMANN B. 2006. Promotion of vulture conservation work in
Albania. Technical report to BVCF/FZF.

HaLLmANN B. 2013. Vulture status in Albania. pp. 6-7. In:
ANDEVSKI J. (Ed.): Vulture conservation in the Balkan
Peninsula and adjacent regions. Vulture Conservation
Foundation, Skopje.

HAaNDRINOS G. & AKRIOTIS T. 1997. The Birds of Greece. C. Helm.

IN1Go A., BAROV B., ORHUN C. & GALLO-ORSsI U. 2008. Action
plan for the Egyptian vulture Neophron percnopterus in the
European Union. BirdLife International for the European
Commission.

KaBo M. 1990. Physical geography of Albania. Part 1. Geographi-
cal Study Centre, AAS. Tirana. 588 p.

Liyucovi¢ V. 1995. O pticama kanjona Cijevne i Kazenik planine
u isto¢noj Crnoj Gori. Ciconia 5: 67-68.

MARINKOVIC S., ORLANDIC L., Mickovi¢ B. & KARADZIC B.
2007. Census of vultures in Herzegovina. Vulture News
56: 14-28.

Nikorov S. C., Barov B., BowbpEN, C. & WiLLiams N. P. (Eds.)
2016. Flyway Action Plan for the conservation of the
Balkan and Central Asian populations of the Egyptian
vulture Neophron percnopterus (EVFAP). BSPB Conser-
vation Series No. 32, Sofia, CMS Raptors MoU Technical
Publication No. 4, Abu Dhabi. 124 p.

NTEMIRI K., SARAVIA V., ANGELIDIS C., BAXEVANI K., PROBONAS
M., KrRET E., MERTSANIS Y, ILIOPOULOUS Y, GEORGIADIS
L., SkArTSI T, VavYLIs D., MANOLOPOULOS A., MICJALOP-
OULOU P. & X1rRouCHAKIS S. 2018. Animal mortality and
illegal poison bait use in Greece. Environmental Monitor-
ing and Assessment 190: 488.

OpPPEL S., DOBREV V., ARKUMAREV V., SARAVIA V., BOUNAS A.,
MANOLOPOULUS A., KRET E., VELEVSKI M., POPGEORGIEV
G.S. & NikoLov S.C., 2016. Landscape factors affecting
territory occupancy and breeding success of Egyptian
Vultures on the Balkan Peninsula. Journal of Ornithology
158(2): 443-457.

OPPEL S., ARKUMAREV V., BAKARI S., DOBREV V., SARAVIA V.,
ADEFOLU S., AKTAY SOZUER L., APEVERGA P.,T., ARSLAN
S., BArsHEP Y., BiNo T., Bounas A., Cetin T., DAYyouB
M., DoBrEvV D., Duro K., EL-MOGHRABI L., ELSAFOURY
H., ENDRIs A., GHAZAL AsSWAD N., HARRY J.,H., IVANDE
S.,T., JBour S., KapsaLis E., KReT E., MAHAMUED B.,A.,
MANU S.,A., MENGISTU S., MOUSSA ZABEIROU A.,R., MU-
HAMMAD S.I., NAKEV S., NGARI A., ONoJA J., OsTA M.,
Ozuslu S., PETROVSKI N., POPGEORGIEV G., POURCHIER
C., QANEER T., RUFFO A., SHOBRAK M., SIDIROPOULOS L.,
SkARTsI T., S6zUER O., STARA K., TESFAYE M., ToPI M.,
VavyYLIS D., VELEVSKI M., VORPSI Z., WONDAFRASH M.,
XekA E., YENIYURT C., YOrRDANOV E. & NikoLov S.C.
2021a. Major threats to a migratory raptor vary geographi-
cally along the eastern Mediterranean flyway. Biological

18

Conservation 262: 109277. https://doi.org/10.1016/j.
biocon.2021.109277

OPPEL S., SARAVIA V., BouNas A., ARKUMAREV V., KRreT E.,
DoBRrEV V., DoBrREV D., KorDOPATIS P., SKARTSI T.,
VELEVSKI M., PETROVSKI N., BINnO T., Tor1 M., KLISUROV
L., StoYycHEV S. & NikoLov S.C. 2021b. Population rein-
forcement and demographic changes needed to stabilize
the population of a migratory vulture. Journal of Applied
Ecology 58 (12): 2711-2721.

PanTOviCc U. & ANDEVSKI J. 2018. Review of the problem of
poison use and vulture poisoning in the Balkan Peninsula.
The Netherlands: Vulture Conservation Foundation.

REISER O. 1894. Materialien zu einer Ornis Balcanica. 2.
Bulgarien:(einschliesslich Ost-Rumenliens und der Do-
brudscha). Wien: Carl Gerold’s Sohn.

REISER O. & VON FUHRER L. 1896. Materialien zu einer Ornis
Balcanica. 4 Montenegro. Zemaljski Muzej u Sarajevu
Naturhistorisches Museum (Austria).

REISER O. 1905. Materialien zu einer Ornis Balcanica. 3. Griech-
enland und die griechischen Inseln: (mit Ausnahme von
Kreta). In: Commission bei Carl Gerold’s Sohn.

REISER O. 1939. Materialien zu einer Ornis balcanica. 1. Bosnien
und Herzegowina nebst Teilen von Serbien und Dalmatien:
(im Anhang eine Liste der Vogel Dalmatiens). Wien.

Patev P. 1950. The Birds of Bulgaria. Sofia: Bulgarian Academy
of Sciences Sofia. (In Bulgarian).

Rivers M.C., BEecH E., Bazos 1., BoguNiC F., BUuira A.,
CAKOVIC D., CARAPETO A., CARTA A., CORNIER B., FENU
G., FERNANDES F., FRAGA P., GARCIA MURILLO P.J., LEPSI
M., Matevskl V., MEDINA F.M., MENEZES DE SEQUEIRA
M., MEYER N. MIKOLAS V., MONTAGNANI C., MONTEIRO-
HENRIQUES T., NARANJO SUAREZ J., ORSENIGO S., PETROVA
A., REYES-BETANCORT J.A., RicH T., SALVESEN P.H., SAN-
TANA LOPEZ 1., SCHOLZ S., SENNIKOV A., SHUKA L., SILVA
L.F., THoMAS P., TROIAA., VILLAR J.L. & ALLEN D.J. 2019.
European Red List of Trees. Cambridge UK and Brussels
Belgium: IUCN. viii + 60pp.

StaTsoFT 2011. STATISTICA (Data Analysis Software System),
Version 10. www.statsoft.com

STEENHOF K. & NEWTON 1. 2007. Assessing nesting success and
productivity. In: BIrp D.M. & BiLpsTEIN K.L. (Eds.):
Raptor research and management techniques. Hancock
House, Surrey, Canada, pp. 181-192.

Susi¢ G. 1993. Re-introducing extinct bird species to areas in
Croatia — utopia or reality? Society of Ecology, Zagreb
2:91-97.

VELEVSKI M., NikoLov S. C., HALLMANN B., DOBREV V., SIDI-
ROPOULOS L., SARAVIA V., TSIAKIRIS R., ARKUMAREV V.,
GALANAKI A., KomiNnos T., STARA K., KrRET E., GRUBAC
B., LisiCANEC E., KasTriTIS T., VAVYLIS D., ToP1 M.,
HoxHa B. & OppEL S. 2015. Population decline and range
contraction of the Egyptian Vulture Neophron percnopterus
on the Balkan Peninsula. Bird Conservation International
25 (4): 440-450.

ZUBEROGOITIA 1., ZABALA J., MARTINEZ J.A., MARTINEZ J.E. &
AzZKONA A. 2008. Effect of human activities on Egyp-
tian vulture breeding success. Animal Conservation 11:
313-320.

Received: 27.02.2023
Accepted: 24.03.2023



