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Preamble

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage and
promote the highest possible standards for husbandry of zoo and aquarium animals. For this
reason, quite early on, EAZA developed the “Minimum Standards for the Accommodation and Care
of Animals in Zoos and Aquaria”. These standards lay down general principles of animal keeping,
to which the members of EAZA feel themselves committed. Above and beyond this, some countries
have defined regulatory minimum standards for the keeping of individual species regarding the
size and furnishings of enclosures etc., which, according to the opinion of authors, should definitely
be fulfilled before allowing such animals to be kept within the area of the jurisdiction of those
countries. These minimum standards are intended to determine the borderline of acceptable
animal welfare. It is not permitted to fall short of these standards. How difficult it is to determine
the standards, however, can be seen in the fact that minimum standards vary from country to
country.Above and beyond this, specialists of the EEPs and TAGs have undertaken the
considerable task of laying down guidelines for keeping individual animal species. Whilst some
aspects of husbandry reported in the guidelines will define minimum standards, in general,
these guidelines are not to be understood as minimum requirements; they represent best
practice. As such the EAZA Best Practice Guidelines for keeping animals intend rather to
describe the desirable design of enclosures and prerequisites for animal keeping that are,
according to the present state of knowledge, considered as being optimal for each species.
They intend above all to indicate how enclosures should be designed and what conditions
should be fulfilled for the optimal care of individual species.
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Introduction

These Best Practice Husbandry Guidelines follow the template suggested by EAZA for all their EEPs.
The first section gives a detailed overview of our current knowledge on biology of the cinereous
vulture. This part includes field data referring to recent conservation action plans and the role of
this EEP herein.

The second section deals with cinereous vulture management in zoos. This section includes the
experiences exchanged in the workshop held in Antwerp Zoo 2019, where in situ and ex situ experts
of different vulture species shared their experience to improve the breeding results for cinereous
vulture. The former version of the husbandry guidelines published in 2009, is updated with this
new information and experiences collected and gained during the past 10 years.

I am very grateful to all people who contributed to those volumes and shared their expertise. Their
names are mentioned by the start of the chapter/section they wrote or reviewed: Thank you once
again!

Within each chapter a summary is made of the most important points needed for optimal
management of the species. However, it is strongly recommended to read the chapter as a whole
to interpret it correctly and make the right decisions.

In Section 3, a list of references is presented, and in the appendices the existing protocols are
included.

Finally, a big thank you to all experts which helped me running this programme for more than 20
years and shared their experiences: in particular Evelyn Tewes, Hans Frey, Alex Llopis, Ifigo
Fajardo, Pablo Izquierdo, the advisors for the programme, Philippe Helsen and Eric Bureau, and
the species committee. Last but not least the bird keepers of Planckendael Zoo and Frédéric
Verstappen for their continuous support, enormous enthusiasm and hard work!

Thank you to Marina Salas and Dominik Fischer for adding their experience to these guidelines, to
Zjef Pereboom for his help in editing the final version and to Allan Muir for reviewing the text.

Hopefully these guidelines will help all people passionate about cinereous vultures to house them
in an optimal way, to give them the best conditions and to breed successfully.

Enjoy! And good luck!

Marleen Huyghe, April 2023
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SECTION 1: BIOLOGY AND FIELD DATA

BIOLOGY
1.1 Taxonomy

The cinereous vulture (Aegypius monachus*) is placed in the order of the Falconiformes/
Accipitriformes, and the family of the Accipitridae (Hawks and Eagles). It is a member of the old-
world vultures (Subfamilies Aegypiinae and Gypaetinae) which have been proposed to be
monophyletic or polyphyletic with Gyophierax (e.g., palm nut vulture), Neophron (e.g. Egyptian
vulture) and Gypaetus (e.g. bearded vulture), based on morphological data. Lerner and Mindell
(2005) found strong support of phylogenetic relationships among old world vultures, using
molecular data from two mitochondrial genes. Their study shows that Gypaetinae is the earlier
diverging group, which is genetically quite diverse, whereas the Aegypiinae itself form a
monophyletic group. It is the only species in the genus Aegypius. There are currently no subspecies
identified, although small differences are examined between the European and Asiatic
populations, namely genetic differences, and differences in size as birds from Southwest Europe
are approximately 10% smaller than birds in Central Asia (Poulakakis et al, 2008; Ferguson-Lees &
Christie David, 2001).

Common names are European black vulture: cinereous vulture (English), Buitre negro (Spanish),
Vautour moine (French), Ménchsgeier (German), Monniksgier (Dutch).

Note: * Aegypius= Greek for “vulture”, and monachus= Latin for “hooded”

1.2 Morphology

Figure 1 Adult cinereous vulture (picture Hansruedi Weyrich)

Note the large beak, which is bluish at the edge towards the head. Short feathers cover the head,
before they elongate into the ‘monk’s collar’ around the neck.
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The head of a cinereous vulture is massive and covered in small dark brown feathers that can be
very thick on the head, giving the impression of a small cap. The feathers are dark brown, often
with white spots on the wings. It has a firm bill which is almost entirely blackish brown with
yellowish patches around the edges and a blue upper part. The eye is a golden brown. The nostrils
are circular. The neck collar, composed of fluffy feathers, is shaped like the collar of a monk (see
picture). Weight ranges from 7 to 12.5 kg, the wingspan from 250-295cm and the height from 98-
107cm (del Hoyo et al., 1994)

Cinereous vultures are one of the largest old-world Vultures and are not sexually dimorphic.
Juveniles tend to have black plumage with pinkish skin on the head, neck, and legs. Adult plumage
is achieved at approximately six years of age.

1.3 Physiology

Haematologic and plasma biochemical values have been collected in recovered healthy birds
with an estimated age of 1-2 years (Seok et al., 2017). In this study haematologic and plasma
biochemical reference intervals for captive healthy cinereous vultures were defined. As such
these values can be used to evaluate the physical condition of birds in captivity of the same age
before release.

1.4 Longevity

Cinereous vultures can live for 20-30 years in the wild (26 years; del Hoyo et al., 1994) and up to 40
years in captivity (39 years; Newton and Olsen, 1990). According to EEP studbook data the oldest
registered bird became 49 years old.

FIELD DATA
1.5 Conservation status/ Zoogeography and ecology

Most of the information in this chapter is taken from Birdlife International, 2022, Species
factsheet: Aegypius monachus and the Flyway Action Plan for the Conservation of the Cinereous
Vulture (Andevski et al., 2017).

1.5.1 Zoogeography

Geographical distribution

The International Union for Conservation of Nature (IUCN) and BirdLife International (2022) report
the breeding of cinereous vultures in Spain, Bulgaria, Greece, Turkey, Armenia, Azerbaijan,
Georgia, Ukraine, Russia, Uzbekistan, Kazakhstan, Tajikistan, Turkmenistan, Kyrgyzstan, Iran,
Afghanistan, northern India, northern Pakistan, Mongolia and mainland China, with a small,
reintroduced population in France and Bulgaria. Since 2010 the species has begun reproducing
once again in Portugal and the breeding population increases continuously. Cinereous vultures
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may occasionally breed in Macedonia and Albania, but breeding has ceased in Slovenia, Italy,
Cyprus, Moldavia and Romania. According to Mundy et al. (1992) the cinereous vulture is now
extinctin Africa (Birdlife, 2022).

Wintering areas are located in Sudan, Pakistan, north-west India, Nepal, Bhutan, Myanmar, Lao’
People’s Democratic Republic, North Korea and South Korea.

Population numbers

Most recent population estimates are presented in the Flyway action plan for the cinereous vulture
(Andevski et al., 2017): the global population is estimated at 9,657-12,306 breeding pairs, with
2.536-2.838 pairs in Europe. The population has increased in Europe, by 48% in the last decade, in
particular in Spain, Portugal and France. In Greece, a small and stable (slowly increasing) colony
exists of 21-35 breeding pairs, for the Caucasus population estimates are only available for a few
countries and seems to be stable. In Asia the population trend is believed to be decreasing
although few population numbers are known.

The main strongholds for the species are Mongolia, holding approximately 50% of the species
global population, and Spain with more than 20%.

Only partial information is available on trends in the non-breeding (wintering) range of the species;

wintering numbers appear to be declining in Nepal and significantly increasing in India and South
Korea, due to the establishment of feeding sites.

Table 1 Population estimates per country (Flyway action plan for the Conservation of the Cinereous vulture, 2017)

Breeding
. . Data Year(s) of . Data
Coun Breedin irs X X Population trend -
try 8 p3 quality estimate in the last 10 quality

Afghanistan Mo data ™M

Armenia 50 | 2007-2009 stable ™
Azerbaijan 20-100 M 2000-2016 stable M
China (People’'s Republic | 760 1991

France 31 3 2016 small increase G
Georgia 50 G 1995-2016 stable G
Greece 21-35 G 2006-2015 moderate increase G
Iran (Islamic Republic of) Mo data

Kazakhsztan 150-300 ™ 2012 stable ™
Kyrgyzstan 50-60 M 2007

Mongolia 5000 -7000 P 2016 small decline P
Portugal 18 & 2016 large increase €]
Russia (Caucasus) 63-102 M 2004 small decline M
Russia (Altai-Sayan) 71-96 G 2009 moderate increase G
Spain 2198 - 2258 G 2015 moderate increase G
Tajikistan 10-100 P 2016
| Turkey 80-200 M 2013 decline M/P
Turkmenistan 30-32 M 2013 decline ™
Ukraine 15-19 3 2016 stable G
Uzbekistan 80-120 M 2005 small decline P

Cinereous vulture Best Practice Guidelines - 2023 pg. 9



Legend for distribution map

Resident: resident throughout the year and breeding

Breeding visitor: occurs regularly only during the breeding season and known to breed

Non-breeding visitor: occurs regularly during the non-breeding season. In the Eurasian context, this
encompasses 'winter'. For vultures, this covers all non-breeding movements outside the breeding
range

Extinct: formerly occurred, but it is almost certain that the species no longer occurs and there have
been no records of breeding in the last 30 years

Arrows indicate approximate migration routes where there may have been few actual observations,
but data clearly indicate regular occurrence, even if only for a relatively short period of the year, on
migration between breeding and non-breeding ranges

JN

Figure 2 Distribution of cinereous vulture (BirdLife International 2017)

Movements

Research shows that some animals are partly migratory during winter (Bildstein, 2006). Several
individuals from the Caucasus (Eastern Europe and Central Asia) migrate southwards from their
habitat where they breed during the winter. Some of these birds are homadic. For example, there
are data showing that juveniles and sub-adults hatched in Georgia, migrated to Saudi Arabia and
Iran for wintering and then moved back north to Russia. (Gavashelishvili et al., 2012). Many adults
and juveniles in Mongolia apparently migrate in autumn to wintering areas in the Republic of Korea
(South Korea) (Andevski et al., 2017), while birds from central Asia migrate to the Indian
subcontinent, southern China, Russian far East, and the Republic of Korea (Batbayar, 2006).

In Europe, adults tend to be sedentary, with younger birds dispersed over larger areas. In Spain,
young birds tend to stay near the various breeding colonies located in the western part and central
parts of the Spanish peninsula (Moreno-Opo and Guil, 2007).
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Itinerant individual animals between Spain, France, Italy do occur regularly. Few birds are
recorded crossing the Gibraltar Strait yearly (Andevski et al., 2017). Birds normally living in the
colony of the Dadia-Lefkimi-Soufli Forest National Park in northern Greece are observed to visit a
nearby site in Bulgaria on a regular basis. (Vasilakis, Poirazidis and Ellorriaga, 2008).

Threats

Main threats to this species in the wild are poisoning (unintentional), persecution, diclofenac,
decreased food availability, habitat alteration and loss, climate change, disturbance, electrocution
on energy infrastructure, and collision with energy infrastructure (BirdLife International, 2018;
Andevski et al, 2017).

Poisoning is the most severe threat to the cinereous vulture. In general, poisoned baits are not used
to intentionally kill vultures but used against predators (foxes, wolves, feral dogs, etc.) of livestock
and game animals. Poisoning can also be unintentionally caused by agrochemicals (pesticides),
veterinary pharmaceuticals (used in livestock, e.g., diclofenac), and lead ammunition from hunting
activities.

Other main threats affecting cinereous vultures are electrocution and collision with electricity
infrastructure (wind turbines), where the development of wind farms can be a serious threat in
future (Andevski, 2017). In the Balkans, collision mortality through operational windfarms was
thought to affect c. 5-11% of the core population (Vasilakis et al., 2016).

The decrease in food availability, more specific the decline of herbivores (wildlife and livestock),
resulting in a reduction of animal carcasses in the wild, is considered to have a negative impact on
the species, affecting breeding success and distribution (Andevski et al., 2017). Also, disturbance
caused by human activities during the breeding season can have a negative effect on breeding
success, affecting the number of chicks fledged, even if the disturbance occurs once (Gonzalez et
al., 2006; Zuberogoitia et al., 2008; Margalida et al., 2011; Andevski et al., 2017).

Habitat loss is also thought to be important (Anon, 2004). For instance, in Portugal, there may be
suitable foraging areas, but nesting sites are limited (Lourenco et al., 2013).

At present, the persecution or deliberate killing of birds is considered a threat in Central Asia, rather
than Europe.

For more information see Birdlife data sheet Aegypius monachus, 2022, Flyway Action Plan for
the conservation of the cinereous vulture, Aegypius monachus, 2017 and EAZA Raptor TAG
Regional Collection Plan Vultures, October 2022.

1.5.2. Conservation actions

General

A Multi-species Action Plan for African-Eurasian Vultures has been produced (Botha et al., 2017),
followed by the Flyway Action Plan for the Conservation of the Cinereous vulture (Andevski et al.,
2017). The EU Birds Directive has contributed to the recovery and conservation of the species in
Europe, particularly Spain. Co-operation between Spanish government agencies and
conservationists under the 'Antidote Programme' also appears to have been effective in mitigating
the effects of poisoned baits (Birdlife, 2022).
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Supplementary feeding programs have been initiated in Spain, France, Bulgaria, and South Korea
to provide a safe, poison-free food source, although there are concerns that the species may be not
very prone to feed at conventional feeding stations.

In India, Pakistan, and Nepal, a ban was introduced in 2006 on the production and importation of
diclofenac for veterinary use and pharmaceutical firms were encouraged to promote a safe
alternative called meloxicam. The use of diclofenac has since declined by 90% across parts of
Nepal; however, its complete elimination from the scavenger food chain has yet to be achieved.

In eastern Europe and central Asia, fewer conservation actions are known, although the species
occurs within a number of protected areas in the region.

The Balkan Vulture Action Plan’s goal is to transfer the expertise gained in the conservation of the
species in Western Europe to the Eastern parts of Europe.

Conservation Actions Proposed:

- Survey to determine the species’ status and population trends on breeding grounds outside
Europe and on wintering grounds.

- Research threats, particularly the decline in abundance of prey species.

- Restore wild rabbit populations in the Iberian Peninsula and the Balearic Islands (Spain) as this
may help to increase food availability, particularly during the breeding period.

- Promote cooperation and information exchange among people working on the species, both
at a national and international level.

- Remove drugs like diclofenac and other harmful NSAIDs from the environment and control the
illicit use of human diclofenac for veterinary purpose.

- Strengthen and enforce legislation regulating trade in pesticides that are used to poison meat
baits.

- Increase the rate of prosecution and the severity of judicial sentences for illegal poisoning.

- Protect appropriate breeding habitat.
(BirdLife International, 2018; Raptor TAG RCP Vultures, 2022).

In addition, the actions listed within the framework the European Species Action plan for the
conservation of cinereous vulture and in the Flyway Action Plan (Andevski et al, 2017):

1. Reduce poisoning with poisoning baits /by agrochemicals/ by vet drugs/ by lead.

2. Improve the quality and availability of food resources for cinereous vultures.

3. Reduce the impact of the energy infrastructures on cinereous vulture populations.

4. Improve breeding productivity by adequate protection and management of breeding habitat/
by decreasing human disturbance to breeding the species.
Reduce mortality of cinereous vultures though direct persecution.
Promote linkage between cinereous vulture populations to restore the species into its former
range.
7. Coordinate conservation actions for the cinereous vulture across the global range thought he

implementation of the EU species action and the Flyway Action Plan.

o w
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Role of cinereous vulture EEP
The cinereous vulture EEP is linked with reintroduction and restocking of the species. The Long-

Term Management Plan (LTMP) (Sanchez et al., 2019) has identified as one of its roles to function
as a source for reintroduction projects, mainly to re-establish breeding colonies at strategic
geographical regions as described in the Multi Species Action Plan (Vulture MSAP, 2017). One action
in the Flyway Action Plan for the conservation of the cinereous vulture defines to support and
involve the existing cinereous vulture EEP programme in restocking/reintroduction projects
(Andevski etal., 2017).

To address this role, a release strategy for cinereous vulture EEP was developed, which determines
on basis of the breeding success and the actual number of fledglings, the number of chicks
available for release each year (see Appendix 2).

s A G == 7
-
D

Figure 3 Cinereous vultures originating from the EEP were reintroduced in Mallorca, Spain (Boumort), France (Causse, Baronnies,
Verdon) and Bulgaria (Sliven, Kotel). These sites are indicated on the map with "R”,

Conservation status

The cinereous vulture is included in the ‘Near Threatened’ IUCN Red List Category, evaluated by
BirdLife International (BirdLife International (2021). Itis further listed in the EU Birds Directive
Annex I, CMS Appendix II, Raptors MOU Category 1 and listed in Appendix A of the CITES/EEC
Community Regulation (Appendix II CITES). A multi species Action Plan has been produced
(Botha et al., 2017) and The Flyway Action Plan for the Conservation of the Cinereous Vulture
(CVFAP) was additionally finalised in 2017 (Andevski et al., 2017).
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1.5.3. Ecology

Natural habitat

A hilly landscape is the most common habitat type used by cinereous vultures in the Mediterranean
distribution area (Carrete et al., 2005; Cramp et al., 1980). Cinereous vultures are a tree breeding
species, in some cases they breed on the ground when the area lacks suitable trees. In Spain,
cinereous vultures occur in scrubland vegetation with few large trees and predominantly nest in
Quercus tree species. Other possible habitats in Spain are areas with reduced vegetation,
converted into eucalyptus and pine plantations. In Greece, cinereous vulture habitat consists of
open forest with Pinus trees as the main breeding sites. Poirazidis et al. (2004) define the optimal
habitat for cinereous vultures in the Dadia Reserve in Greece as areas with mature trees
surrounded by openings or with low height vegetation on steep slopes. Open pine forests around
big granite mountains have also been identified as cinereous vulture habitat in Spain and Greece.
On Mallorca the vultures breed on solitary pine trees growing on sea cliffs scarcely covered with
other vegetation. Other habitat types may exist, for example the colonies of ground nesting
cinereous vulture colonies in the Mongolian hills. In general, the choice of tree depends on the tree
abundance in the area and on the ability of the tree crown to support a cinereous vulture nest. The
tree type seems to be less important than height or maturity, and cinereous vultures seem to
appreciate a good view from the nest.

1.6 Diet and feeding behaviour

Between different habitats, but also within the same colony, there can be very large differences in
type of feeding. (Moreno-Opo et al., 2010). Cinereous vultures mainly feed on carrion from
medium sized to large mammals (like sheep, goat, rabbits, and wild ungulates) but also reptiles
and insects are recorded as food (Tewes, 1996; Corbacho et al., 2007; Yamac and Glinyel, 2010;
Andevski et al., 2017).

Animal farming appears to be of considerable importance for the food availability. Changes in the
availability of prey over the last 30 years have led to a decrease in the number of rabbits in its diet
and an increase in the consumption of domestic ungulates (Corbacho et al., 2007; Costillo et al.,
2007; Moreno-Opo et al., 2010). In Mongolia, at least, the species is reliant on livestock numbers for
successful nesting (Batbayar et al., 2006), furthermore Tewes (1996) describes food as the most
restraining factor for breeding success.

For feeding, cinereous vultures make use of their specialized beak, that is extremely suitable for
ripping skin and fat layer of carcasses (Alvarez, 1976). This is probably why cinereous vultures are
generally the first species to claim a cadaver. They eat by pulling the meat off the carcass with their
beak. To reach areas not readily accessible, they insert their whole head and neck into openings.
For meat stuck to the bones the birds slide the sharp edges of their beak along the bones, opening
and closing it like scissors. Cinereous vultures feed mainly on muscles and small peripheral scraps
of meat and tendon (Moreno-Opo et al., 2010). Fur or feathers are regurgitated in pellets, and bones
are digested. If carcasses are scarce, cinereous vultures may hunt live prey e.g. rodents,
lagomorphs, reptiles such as lizards and tortoises. Live prey is rarely taken (Batbayar et al., 2006).
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1.7 Reproduction

Cinereous vultures are believed to be monogamous. Recent genetic analyses however illustrates
individuals do re-pair which is believed to be triggered by breeding failure, loss of partners or a
side effect of more dynamic population growth (Helsen et al. in prep.).

Cinereous vultures tend to congregate in very loose colonies and are strongly bound to their
traditional nesting grounds. Nests have a distance of 175 to 520 meters between them, although
distances from 30 m to 2 km are mentioned too. The nests are huge constructions (145-190 cm
wide, 95-300 cm deep) made in the top of a tree. Not all pairs breed every year. According to del
Hoyo et al. (1994) only 60% of the couples breed successful every season. Breeding parameters of
the species are not well known for the entire breeding range. In Spain, the latest national
coordinated census (in 2006) revealed an overall productivity (number of chicks reared/total
observed pairs) of 0.60 and a breeding success (number of chicks reared/pairs starting incubation)
of 0.68 (De la Puente et al., 2007).

Food shortage is the most important limiting factor for successful reproduction (Tewes, 1996). Non
optimal nutritional conditions can result in lower breeding densities, an increase in the occurrence
of pairs that do not lay eggs, later and smaller broods, deserted or neglected nests with chicks,
decreased growth of the nestlings and less replacement eggs after loss of the first egg. Generally,
older and more experienced pairs have higher reproductive success, because they are more
familiar with their terrain and find food easier (Hiraldo, 1984). Breeding success decreases with
human disturbance, e.g., when roads are present near the nest or when accessibility to the
immediate environment of the nest increases (Moran-Lopez et al., 2006). Another anthropogenic
factor is lower sheep livestock density, making it more difficult for vultures to obtain enough food.
Breeding failure also increased with natural factors like altitude and ruggedness of the nesting
area. Although rugged terrain gives nests more protection against disturbance, and altitude
provides slope lifts for soaring, there were nevertheless limitations that were possibly mediated by
the climate. Frequent rainfall and high temperatures also caused a decrease in breeding success,
probably by limiting foraging behaviour due to rain or because of shade providing behaviour of the
parents.

Age at maturity

Cinereous vultures are sexually mature when they are five to six years old (Tewes, 1996). Around
this age, they change from black to brown plumage. In the wild, breeding attempts by four-year
old individuals have been observed. In captivity, young pairs may show breeding behaviour in the
form of copulations and nest building attempts, but without breeding success (Gottschlich, 2008).

Breeding season

Depending on weather conditions, the cinereous vulture breeding season usually starts in January
and egg laying occurs from February until April (Hiraldo, 1984; del Hoyo et al., 1994; Suetens, 1992).
In Spain the breeding season peaks in late February to mid-March (Mundy et al, 1992). Males and
females share incubation and rearing duties.

Clutch size
Typically, females lay a single egg, although occasionally two eggs can be laid. Nonetheless only
one chick usually survives (Hiraldo, 1984). The egg is creamy white, sprinkled with red brown spots
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and on average 9.17cm long and 6.87cm wide (Tewes, 1996). In the wild, an egg weighs about three
percent of an adult’s body weight (~2509).

Incubation

In nature the average incubation period is 50 to 57 days (Bernis, 1966; Hiraldo, 1984; Mundy et al.
1992; del Hoyo 1994), with an average of 55 days in nature and 53 days in captivity. Both parents
incubate the egg continuously and change over regularly. Birds have been observed to incubate
uninterrupted between 6 hours and 5 days (Hiraldo, 1984). The frequency of change-overs
increases towards the end of the incubation period (Minneman and Busse, 1984). Because of this
continuous presence of one of the two parents the hatching success in the wild was estimated to
be 95% (Mundy et al., 1992). If a first brood is lost, a second breeding attempt can occur after
approximately 2-3 weeks, although the likelihood decreases later in the breeding season.

Rearing

The hatched chicks are covered with grey-white to grey-brown down. When they are about 30 days
old, the first flight feathers begin to grow. At about 60 days of age, they are fully covered in feathers.
Both parents are very devoted, active, and very protective. They alternately take care of the young.
The parents feed the young by regurgitating ingested food which is then given to the young in small
pieces. As the young get older, they peck at the offered food themselves. At around 104 to 120 days
of age, the young fledge. However, they remain with the parents for another 2-3 months until about
180 - 215 days and at an age of 4 to 5 years they are ready to breed (Gavashelishvili et al., 2012).

1.8 Other behaviours

In terms of social structure, cinereous vultures are considered semi-colonial, while Griffon Vultures
(Gyps fulvus) live in dense colonies and Bearded Vultures (Gypaetus barbatus) are quite territorial.
Cinereous vultures are partial migrants in Mongolia, and the Caucasus range. Juveniles and
subadults overwinter on the Korean peninsula and as far as north-eastern Saudi Arabia and
southwestern Iran. In southwest Europe adult cinereous vultures are mostly sedentary, while the
juvenile birds disperse over larger areas. Movements of individuals to and from Spain, France,
Portugal, and Italy have been recorded in recent years. Also, birds from the Dadia-Lefkimi-Soufli
Forest National Park colony in north-eastern Greece regularly visit the nearby vulture feeding sites
in southern Bulgaria and disperse in the wider range of Rhodope Mountain (Vasilakis et al., 2008;
Vasilakis et al., 2016; Vasilakis et al., 2017). Some birds released by hacking in Bulgaria move into
Turkey (Ivanov et al., 2022; S. Marin., pers. comm., 2022).

Due to a strong fidelity to former breeding sites the cinereous vulture is able to accept habitat
changes well (Tewes, 1996). However, colonies only seem to move a little further away in case of
strong disturbances like forestry activities and do not join other colonies or build new ones in other
available suitable habitats. As a result, the natural expansion of a population seems to be a difficult
and slow process. This is important to know for conservation measures of the species.
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Greeting ceremony

Greeting behaviour is observed between mates at carcasses or at the nest. When a cinereous
vulture approaches its mate on the nest, a greeting ceremony takes place (Cramps and Simmons,
1980). The bird on the nest starts by raising its collar feathers and the feathers on its back. It makes
slow left to right movements, thereby raising the legs abnormally high with spread out toes. The
wings touch the nest floor, the tail feathers raised, the neck stretched and the head twisting from
left to right. When the partner lands on the nest it assumes the same position. Both birds twist their
heads and stretch, making themselves as tall as possible. Next, the tails are lowered, and the wings
are being hanged down while the collar and back feathers remain raised. Then both birds touch
the other partner’s beak, head, and the down in the neck with their beak (also called allopreening).
This ritual is probably a combination of ritualized aggressive behaviours (raising feathers and tail)
and subjection (lowering the wings, allopreening) (Bernis, 1966; Suetens and van Groenendael,
1966).

Figure 4 Greeting behaviour (picture Hansruedi Weyrich)

Courtship display

The courtship display takes place high up in the sky, making it difficult to observe and describe this
behaviour. The male and female fly around each other and give each other symbolical prey. They
can make a free fall with entwined feet. This courtship display looks a lot like fighting in the air so
both behaviours can be mixed up. Courtship behaviours can be observed on and around the nest
too. The vultures will follow one another, inspect potential nest sites and present nesting material.
(Fischer, 1974; Minnemann and Busse, 1984). See also section 2, page 18, point 5: Rituals.
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SECTION 2: MANAGEMENT IN Z0OOS
chapter reviewed by A. Llopis, ex situ vulture expert for the cinereous vulture EEP programme

When housing and managing cinereous vultures in captivity, it is very important to take the
following considerations into account:

1. Cinereous vultures are very sensitive for disturbance - they have to feel safe
and secure in their housing
2. Cinereous vultures are very picky in choosing their partner and show specific
behavioural patterns -> see enclosed pair bonding protocol (pg. 48)
3. Close and continuous observation from breeding pairs is required: pair bond
behaviour, nest building and raising of chick

The following chapters of these husbandry guidelines will take these particular qualities as much
as possible into account. This should also be done when you plan to house cinerous vultures in
your collection.

In December 2019, a workshop was held at Antwerp Zoo, Belgium, to improve and increase the
breeding success of cinereous vulture. A very interesting presentation was shared by Inigo Fajardo
and his colleagues from the Junta de Andalucia* in Spain.

*Junta de Andalucia is the administration of the Spanish autonomous community of Andalusia, amongst
others responsible for the governing of protected areas, where cinereous vultures occur.

The presentation included:
“The 7 golden rules observed in wild breeding pairs, to be used in captivity”
IRigo Fajardo and its team have been performing 20 years of field observations on cinereous
vultures in five colonies in Andalucia. From this intense monitoring they selected the following
relevant behavioural features to keep in mind:

e High individual variation in behaviour to the point of management

e High social behaviour, in particular in breeding season

e They love privacy from time to time,

e Theirlife is ruled by rituals, especially during the breeding season

e Strong feelings and long memory: very sensitive and easily traumatised

These rules were translated into the following 7 golden rules for captivit
Pictures are from Dani Buron & Inigo Fajardo, Junta de Andalucia, Spain

1. Free mate choice: they invest a huge time in the first years of life in partner choice.
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2. Breeding aviaries/pairs must have direct visual contact like in the wild. They like greeting
neighbours!! Visual contact seems to have a clear stimulating effect on breeding;
additionally, in captivity we observe that zoos where several pairs are housed, have better
breeding success.

Neighbour nest

Figure 5 Neighbouring nests in the wild are at visual distance

3. Privacy: They spend many hours on their own (most of their adult lives). Very often members
of one pair don't even share foraging areas. Therefore, aviaries should have sections or
compartments for them to hide away from each other at will. As soon as the conspecific
disappears out of sight, interactions between them and possible aggression is reduced.

4. The nest should be located as high as possible for safety and confidence (in wild colonies,
higher nests are home to more relaxed individuals).

— —
:
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Figure 6 Nest located up high in a tree top
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5. Rituals and sticks: Perhaps the most ritualistic vulture in Andalucia, especially in the

breeding season

Figure 8 Sticks is the “"magic” word: In the wild, most if not all mating occurs

after the male has brought in sticks to the nest which are ritually offered to

the female (when not food dependent). Aviaries should have a good supply
of sticks of different sizes dotted around the ground

6. Sensitive to disturbance: they are easily traumatized. Special care is needed for
rehabilitated birds and also founders birds are more sensitive for disturbance.

7. Escort species or socialisation: Griffons and other escort species can be used at least at early
stages, as it reduces stress and provides social interactions.
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Figure 10 Intra- and interspecific interactions, particularly by young birds, are important for their development and learning.

Figure 11 Large carrions encourage pair and social bonds. In captivity varied types
of food at regular intervals could stimulate these behaviours.
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2.1 Enclosure/Housing

The enclosure should be a high and large aviary (min 5 meters high).
We focus on three types of aviaries, as the species is kept both on exhibit and more recently also
in (specialised) breeding centres off exhibit:

1. Single aviary on exhibit

2. Mixed aviaries on exhibit and/or socialization aviaries

3. Single aviaries in off-exhibit breeding centres

Cinereous vultures are very sensitive to disturbance and, therefore, larger housing dimensions are
required when the species is kept on exhibit in order to reduce additional stress (see also
dimensions in 2.1.5). For the same reason, we strongly advise against walk through aviaries.

Visitor position should always be below the birds

Birds perched higher seem to feel safer: this might be because the angle of vision from a high perch
causes people on the ground to appear much smaller to the bird than they really are. These people
seem to be further away, which implies that the birds feel safer and less stressed (Llopis and Frey,
2014). So, it is important to provide adequate “escape distance” through high perches and a high
nest.
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Figre 12 Ciereous vultures feel safe on high perches and on a hig nest whic
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Single aviary on exhibit: The enclosure should be in a quiet area of the zoo, where not much
unexpected works or traffic is passing. In the breeding season, it should be possible to close
the area from the public, in case minimum disturbance cannot be assured. Through
educational panels the reasons for closing off the area can be explained. Potentially with
the aid of cameras and suitably positioned display screens (ensuring minimal disturbance
to the birds) the public, children in particular, can be educated and engaged.

N>

Mixed species aviaries: breeding pairs should not be kept in mixed aviaries, as long as the
breeding success stays low in the breeding programme and intense monitoring is required
during the breeding season. Mixed aviaries can hold older non reproductive birds, surplus
birds or juvenile birds (socialisation aviaries). Mixing with other European vultures, with
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exception of bearded vultures can be done, as cinereous vultures are not aggressive
towards other species (A. Vaidl, pers. Comm.). Aviaries housing several species, or where
breeding is not the principal aim, need to be spacious enough.

Figure 13 Mixed species aviary in Rhenen Zoo

|<0

Breeding centres are located off exhibit in a quiet area of the zoo with minimal disturbance.
Breeding aviaries can be built next to each other with a minimum distance of 2m in
between. A rectangular shape is recommended as this allows a long distance from the nest
in the back to the keepers in the front. The birds will feel safer when they can perch far away
from keepers/personnel in the front. Visual contact with other pairs will stimulate the pairs
during breeding season (EEP breeding data show that zoos keeping more than one pair
have higher breeding success) and the birds will feel comfortable they can watch each other
and the environment. In nature, breeding pairs have neighbouring nests and visual contact
seems to have a clear stimulating effect on breeding.
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Figure 14 Off-show breeding aviaries in Planckendael Zoo

2.1.1 Boundary
Cinereous vultures, should always be kept fully winged in aviaries.

As cinereous vultures are naturally nervous, aviaries should only be closed on one side, the nest
side in the back. The birds will be calmer when they have an open view and can see what happens
around them: this also allows them to observe keepers and visitors.

Framework and mesh

The framework of the aviary should be galvanised or stainless steel. Avoid using paint because
this can be toxic. Powder coated with a non-toxic black component has a higher visibility for the
birds: recent studies showed that vultures see high contrast objects better e.g., applying black
paint on one rotor blade of white wind turbines reduced significantly annual fatality rate (May R.
et al., 2020).

Figure 15 Avoid a structure with inside poles as support: Such inside poles can cause deadly collisions.
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Welded mesh, chain link wire (only for smaller aviaries) or stainless-steel mesh are the most
suitable materials for aviaries. For large aviaries, where birds can speed up, it is recommended to
use flexible steel, thickness: min. 2 mm. Chain link should not be used as it is a harder material and
birds colliding into it can die.

Recommended mesh size:

e Max. 40x40 mm in zoos with birds on exhibit to exclude martens and ravens from entering
the aviary. Smaller mesh size is recommended to avoid entering of small mammals, stealing
food (see next paragraph).

e Aviaries off exhibit should have 25x25 mm to prevent smaller predators like rats and small
carnivores from entering the aviary.

B v o T 0 RN N Ko [ RSN
Figure 16 Mesh of 25x25 mm in an off-exhibit breeding aviary and flexible stainless steel with mesh
<40x40mm in a socialisation aviary on exhibit

National laws regarding Avian Influenza can require additional measures, so ensure you have
enquired and considered this.

NO USE of:
1. netting because cinereous vultures tend to chew on the net, which will lead to escapes and
aviaries with roofs in net can collapse with heavy snowfall.
2. glass (panels) to avoid deadly collisions.

The mesh should be attached to the inside of the poles, preventing collisions with the structure,
and getting stuck between poles and wire.

The wire should be dug a minimum of 80-100 cm into the ground (to exclude foxes digging their
way into the aviary), or the whole bottom of the aviary should be covered with a concrete footing
into the ground covered with grass.

One side of the aviary should be closed by a wall or panel to give the birds protection from that
side. This is the side where the nest should be placed and is opposite the keepers’ entrance door.
Newly constructed aviaries should be placed north-south with the closed wall to the North.
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Vultures are more secure if they are able to perch high above the keepers, but high enclosures
should also be long enough for birds to manoeuvre. To avoid birds flying into the long side in large
aviaries, these sides can be made more visible by attaching vertical lats (wood 4cm wide and 2cm
thick), every 20-25 cm as visual obstacles, or by using camouflage nets.

Figure 17 The inside area of the aviary is kept open in the socialisation aviary in Rhenen zoo and the
fence is made more visible by using camouflage net, fixed at the outside of the aviary.

Figure 18 In Parc des Marmots, France, the fence is made more visible with wooden lats (Bearded Vulture Housing Guidelines, VCF).

Aviary access should be large enough to allow easy access for wheelbarrows and high enough for
keepers. The entrance must be positioned on the far side of the nesting platform to minimise
disturbance. The keeper should enter the aviary from the visitors’ side, the door should open
towards the animals.

A safety lock or cabin is strongly recommended to avoid escape.
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Figure 19 First picture: the entrance door is at the same time the keepers’door and is located opposite the nest
site. It is also large and high enough to allow entrance with small machinery. Second picture: safety cabin
(picture A. Llopis, Valcallent, VCF Spain)

2.1.2 Substrate
Enclosures usually have soil or grass as substrate,

e nosand or gravel as these contain sharp particles.

e no use of weed control mats (woven) because they are made of plastic and the birds might
nibble on it and swallow pieces of it.

e provide a good drainage to have a dry substrate in order to avoid muddy grounds. If the

substrate isn't drained well, drainage should be improved by adding a layer of gravel
underneath.
Constant humidity and muddy floors can promote/cause aspergillosis and/or bumble foot.
It is also a safety hazard for keepers: if they need to catch the birds or by removing
clutches/chicks or for adoptions, there is the danger they can slip and injure the bird or
break the clutch, etc...

Figure 20: soil or grass is a good substrate
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plants and vegetation should be kept out of the middle of the aviary and should require as
minimum maintenance as possible: the birds need space to land and perch, collisions with
vegetation should be avoided, open areas are required, and this also minimizes
maintenance. Vegetation can be planted outside the aviary to provide shade.

concrete without any covering or substrate is not suitable.

2.1.3. Furnishings and maintenance

Perches

Perches are essential to discourage birds from sitting on the ground. It is important they can perch
on branches with different sizes in order to avoid foot problems. The following is recommended:

Most of the perches should be at a higher level. The maximum height should be the same
as the nest, never higher so that the nesting bird is not inferior to the non-breeding partner
(dominance position). Recommended height is minimum 3m high.

Perches should be assembled in such a way that the birds can “look down” to the public
and to the keeper.

Ladders, stumps, and trunks should be available for all birds to allow easy access to high
perches. Special attention should be given to vultures that are unable to fly to give them
access to the higher nest and higher perches. Tree trunks or a pile of stones on the floor
might be comfortable for such birds too.

2 R

Figure 21 Laddes provie easy access to high perches or nesting places

The middle area of smaller aviaries should contain no perches as they can hinder the birds
in flying from one perch to another or can cause collisions. Avoid installing perches across
the aviary. In large aviaries such perches can be installed as a resting point.

A large and comfortable perch should be in close proximity to the nest (useful for parents
during changeovers, and for the young during fledging); this perch should be lower than the
nest’ s edge.

Perch diameters (minimum 10-12cm; average 12-14cm) must be variable to avoid bumble
foot. Perches with and without bark are recommended. Perches should always be round in
shape as cinereous vultures are tree breeders.
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e Perches to be provided around the whole aviary so the birds can approach each other
slowly without having to fly. There should be either no gap or a bigger gap (5cm) between
2 branches to avoid toes or claws getting stuck.

o Distance of the perch to the enclosure mesh should be a minimum of 60 cm to avoid tail
feathers to be damaged. Distance between the support arms should be 3-3,5m to ensure
enough stability of the perches.

o After each breeding season, in September, perches should be checked for stability and
degree of intactness (i.e. absence of rot) and should be replaced in October, if required.

Figure 22 Perches are round shaped and have an average diameter of 12-14cm; they are
mounted around the whole aviary.

Access to the nest and to high perches

For the birds through special perches or steps

Cinereous vultures are large soaring birds of prey and access to higher places, such as the high
perches or the nest (just by flapping wings) is not easy in smaller environments such as aviaries.
Spiral steps can make access a lot easier as the birds can jump from one step to another by opening
the wings slightly. This also allows them to bring nest material and food up to the platform easily.
Steps should be made of the same material as perches, i.e. round wood. Length is 2m in total,
diameter is 12-14cm and height between the steps is 50cm (see drawing below). For handicapped
birds the height between the steps should be smaller and adapted to the birds’ condition.

500, 500,500,500, 500,500,

Figure 23 Spiral steps allow for easy access to the nest platform
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Figure 24 The ladder is fixed permanently under the nesting platform. When building a new aviary, it is important to foresee a good
place to fix a ladder. This picture from the Bearded vulture husbandry guidelines shows a ladder fixed permanently in the aviary to
the side, without having to move it.

For the keepers

Access to the nest for monitoring reasons should be done by a ladder or ladder structure that is
fixed permanently in the aviary, e.g., to one of the sides, outside the flyway of the birds and with
no risk for collision or accident. Experience has taught that the breeding pairs are scared and feel
very threatened when keepers enter the aviary from the outside with a ladder. In the worst case
this could lead to injuries of the frightened birds flying into the mesh or to damage to the egg
and/or loss of the chick. Fixing the ladder to one of the sides, in permanent view will lead to less
stress when using it.

Shelter

Individual shelter: The birds should have the choice whether to sit out in the rain, or perch under
cover. Enough shelter should be available for each individual bird; this should be the case in
particular in mixed aviaries. A minimum of two shelters should be provided, big enough to allow
all birds to sit dry. For one bird, the recommended dimension is: minimum 1m to all sides.

Pl

Figure 25 Boumort release aviary, Spain (Designed by Ing. Oriol Armet).

Nest: A shelter should cover the nest to the back, min 1.5m from all sides.
The shelter should be a sandwich panel or wood and should well insulated to avoid overheating.
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Figure 26 Sheltered high nest with easy access through a big perch
(Arnhem zo00). The shelter is installed on the outside of the aviary, which
can be a good solution when it is difficult to install inside. A camera
installed above the nest allows remote nest monitoring

Pool

Cinereous vultures love to take a bath in fresh water. Therefore, every cinereous vulture aviary
must be equipped with a pool for bathing and cooling down: diameter 2m, not deeper than 35cm
with a soft access ramp to allow easy access and exit. The birds will also regularly use it for drinking.

Pools should be located in the first half of the aviary, close to the keepers’ entrance to minimize
disturbance by entering the aviary too close to the nest. Perches above the pool should be avoided
to keep the water clean from dropping faeces.
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Figure 28 Drawing taken from Bearded Vulture Housing Guidelines, VCF and adapted for cinereous vultures.

Management:

The pool must be emptied and filled with a mechanism regulated from outside the aviary, and
without a keeper required to enter the aviary. Preferably, fill it with permanently running water to
keep it clean from algae and to avoid that it gets frozen in winter and prevent oily substances
floating on the surface. A good option can be to pump and filter water.

Nest
It is recommended that the nest should resemble a “tree-type nest” on a wooden platform or on a
platformin a tree.
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Figure ree-type nests: first picture shows a tree nest ga z00 (picture, A. di Marzi second piure o a nest on a high

platform in Planckendael zoo

> The nest should be 1.5m wide and 1.5m deep. It can be on a platform or in a tree or on a bigger
nest platform across the width of the aviary. The latter is easily accessible for close monitoring.
In the second picture, the nest is made higher to achieve a feeling of security for the breeding
bird. The height of the edge is 46-50 cm and finished off with a rounded perch of 10cm.
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Figure 30: detail of a nest (measurements are in mm)

> A nesting platform should be as wide as the aviary (min. 7m), 2m deep, and should be a
minimum 2m from the roof. Cinereous vultures are not cave breeders and need a higher roof to
have a better view and feel more secure. It also allows the keeper to stand upright.

Figure 31 The sides of the platform are partially open to allow ventilation and cooling in summer.

> In mixed aviaries: the platform in a tree should be minimum 1.5m x 1.5m, covered, and open on
the sides.

e be placed as far away from the keeper’s door and the visitors, with a minimum distance of
14m, but it is highly recommended to provide more distance in aviaries on exhibit. The
inside of the nest and the incubating birds should not be visible to the public.

e be covered by a roof, minimum 1.5m from all sides to provide shelter from the rain and cold,
to protect the egg and nestling. The U shape of the platform with protecting wall in the back
(see design page 35) protect the birds from wind, rain and heavy sun. The roof should be a
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fixed construction. Avoid metal as this can become very hot, the use of a sandwich panel
which is isolated is a good option.

e be placed min. 3m high, recommended are 3.5m high; there should be at least 1.5- 2m
below the roof to give the adults room for copulation and the nestling room to exercise.
Nest height is a relevant factor for successful breeding, with an average nest height of 2.5 m
(Tewes etal., 1996).

e Access to the nest: see 2.1.3. “Furnishings and maintenance: access to the nest and high
perches”.

Figure 33 Top view of a shelter/nest platform (courtesy of ir I.I.Fehervari).

Feeding place

Feeding places should be installed near the keeper’s door and as far as possible from the nesting
platform. This can be made in concrete or tiles. Food can be given through a feeding door of 80cm
width and 40cm height, without entering the aviary and disturbing the breeding pairs. It is
recommended to give food always at the same time, for example in the morning so that the birds
get used to it and feel comfortable.
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Camera system

Cameras in the aviary should be provided to continuously and closely monitor and observe the
birds, without disturbing them. In breeding centres each aviary should have a minimum of two
cameras to monitor e.g. pair bond, egg laying, second egg laying, hatching, adoption and fostering,
feeding of the chick and fledging. At least one camera should have view of the nest and a second
one a full view of the whole aviary (e.g. a dome camera). Preferably a third camera should be
positioned in another angle on the nest to assure always visual contact to the egg/chick.

2.1.4. Environment

Wherever possible, aviaries should face away from cold prevailing winds and sheltered areas
should be provided in these enclosures. Orientation should be preferably north/south, facing the
sun, while the nest and platform should be sheltered from rain, sun, or snow. There is no indoor
enclosure required.

No visual barriers between adjacent aviaries need to be provided, but everything should be done
to give the birds, in particular breeding pairs, maximum tranquillity.

Aviaries should be situated in areas with minimum disturbance, which is particularly important for
breeding pairs. If located in the visitor area, breeding pairs should have a boundary fence to
discourage visitors from getting too close to the aviary, which should be at minimum 16 meters
from the nest. If necessary, the aviary should be closed for the public during the breeding season.
(see also 2.1)

Maintenance work in the vicinity of the aviary must be avoided during the whole breeding season
(December - August).

2.1.5 Dimensions

Although square enclosures give room for flying as opposed to long narrow ones, depth is very
important for cinereous vultures due to their nervous nature. High enclosures should have
sufficient length for birds to be able to get onto high perches and fly to the ground safely.

For these reasons, rectangular aviaries are recommended:

e for single aviaries housing one breeding pair on exhibit, the absolute minimum dimensions
are: 16m deep x 7m wide x 5m high.
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o for breeding aviaries off exhibit the minimum dimensions should be: 14m deep x 7m wide x

5m high.

e mixed aviaries should be a lot larger, and fences should be provided with visual barriers and

high perches which serve as obstacles to reduce flying speed and prevent collisions. Some
examples of mixed aviary dimensions, used as socialisation aviaries:

> Planckendael Zoo: 800m2, height = 12-24m for 5.5 cinereous vultures
> Rhenen Zoo: 1500m2, height = 7.25- 12.25m for 6.2 cinereous vultures

In general, one can be reasonably sure that a cage is appropriate when the birds do not show panic

reactions when a keeper enters the cage, like regurgitating food, flying back and forth, or jumping

up and down, flapping the wings, although nervous behaviours are quite common for captive
vultures.

Summary: Housing (it is important to read the detailed explanation in the text to fully
understand the table)

Table 2 Summary table. *maximum 40x40cm, recommended to be smaller 25x25cm (see also pg. 22).

Topic Sub-area Aviary type Additional
recommendation
. Mixed Breeding
Single Cn .
aviary (somall_satlon) aviary o_ff
aviary exhibit
min. d&”&?{ﬁﬁ;‘s MM 16x7x5 Larger 14x7x5
in very big aviaries
dimensions & the nest could be
shape placed in the middle,
shape rectangular rectangular but effective
coverage will be a
problem
only closed around
1 side closed X X X the platformin very
- large aviaries
= mesh type (mm) <40x40* <40x40* 25x25
] mesh -
=4 thickness (mm) 2 2 2
= galvanised or stainless
steel X X X
framework mesh/stainless steel, « " "
NO NETTING
80-100cm into ground X X X
no inside poles X recommended X
Min. 3m high X X X
12-14 cm diameter X X X
round shaped X X X
perches -
around the aviary X X X
spiral steps (nest
access) X X X
cubstrate grass, grgund X X X
well drained X X X
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vegetation at the sides X X X
shelter min. 1per bird X min. 2 (bigger) X
1m all sides X X X
2m diameter, 35cm
deep X X X
pool =
easy access; fill from
outside X X X
min. 3 m high X X X
size: 1,5m all sides X X X
nest nest on platform X X X
covered (1-1,5m outside
the nest) X X X
par:ZEclenl?tt - 1 at entrance door X recommended X
ladder fixed inside X recommended X
min. 2(3)
camera .
system cameras/awar_y: nest X X X
and full aviary

* maximum 40x40cm, recommended to be smaller 25x25cm (see also p. 24)

500, 500, 500,500 (500,500

6030

= Creet
A3 t /2

Part Rumtm - Dmsrotin - Piwra:

ap18000415 concept vobere.ipt

00

T
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Figure 35 Concept plan of a breeding aviary in breeding centre Planckendael (© ir. I. Fehervari)
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2.2 Feeding
chapter reviewed by Eric Bureau, veterinary advisor for the cinereous vulture EEP programme

2.2.1 Basic diets and supplements

General

Adiverse diet is recommended, which can be more stimulating to raptors and reduces the chance
of mineral and or trace element deficiencies. No poultry (and chicks) should be given due to avian
specific infectious diseases (e.g., adenovirus, rotavirus, Escherichia coli, Mycobacterium avium,
falcon herpes virus, influenza viruses and Salmonella). For the same reason (Avian influenza)
ducklings must not be given. Furthermore, an intensive one-day old chicken diet might be a risk
factor for arteriosclerosis in birds of prey (Legler et al., 2017) (for more details see also 2.7
Veterinary). Animals killed with bullets or lead shots should not be fed because of the danger of
lead poisoning (saturnism).

As explained by Forbes (2002), the lifestyle in captivity is very different from the wild. Since
captive vultures are less active it is important to adapt the amount of food to the energy required.
Excessive feeding can lead to health problems, and therefore fasting days can help manage the
risk of overfeeding and of weight overload. 80% of the zoos undertake at least one fasting day per
week. Four to 6 meals per week, depending on the fed quantities, seems to be a good basis.

Forbes (2002) suggests that any food given to captive birds of prey should closely resemble food
in the wild. Diets different from the food consumed in the wild could potentially have a negative
effect on breeding performance and success or could result in nutrient or trace element
deficiencies. Especially during the breeding season, a change in diet (or a change in the diet of
food species) can have consequences for the essential fatty acid content of the egg yolk, which
can resultin a negative effect on breeding.

Breeding female raptors have a significantly higher protein and mineral content but lower fat
content than non-breeding females. Forbes (2002) proposes that foods rich in proteins and
minerals (especially calcium) are important before egg laying, and foods to cover energy
requirements during breeding is essential for successful breeding in raptors in general. If
boneless meat pieces are given, e.g. beef or horse, and comprise more than 10% of the diet,
calcium deficiencies can arise unless supplements (calcium and vitamin D3) are added.

The correct ratio Ca/P (Calcium/Phosphorus) required for a good absorption of Ca is from 1.5 to 2.
Red meat contains a lot of P and few Ca (Ca/P = 0.05,) so it's necessary to add nutritional
supplements to the diet of vultures when fed with red meat, also if it is with bone. Because even if
the bird eats a little bit of periosteum, the quantities are probably insufficient. Beyond vitamin B
the meat is poor in other vitamins so a diet with lots of meat must be supplemented by
nutritional supplements, even if the meat is fresh.

Some species (e.g. falcons) that are fed an increasing protein level before breeding appear to gain
higher fertility. Increased levels of vitamin E before the breeding season might be beneficial to
male fertility and to the embryo’s viability.

It is very important that the food is always as fresh as possible, even from frozen stock. Frozen
food should not be frozen more than 3 months and defrosting should be done under

Cinereous vulture Best Practice Guidelines - 2023 pg. 38



refrigeration. Cinereous vultures might not eat straight away after the food has been given, and
especially very shy and nervous pairs might not eat when keepers or visitors are watching them.
Therefore, it can take hours for them to start feeding. If vultures have been given a large feed, it
may take longer than 24 hours to put over their crop. Forbes (2002) recommends to feed vultures
a couple of days per week (once a day, if possible, in the morning). However, when the birds are
rearing young, food cannot be withheld and should be offered daily.

Diet in EEP zoos
The questionnaire studies (Gomis, 2009; Bureau, 2019) show there is a high variety between zoos
regarding the food they provide, the feeding regime and the supplements added to the food. In
general, the diet of cinereous vultures across zoos includes:
a) carcasses or meat pieces of horse, cattle, calf, goat, sheep and occasionally pig, wild boar,
moose, deer and deceased zoo antelope and
b) whole rabbits, rats, mice, guinea pigs, one-day old chicks, chickens, pigeons and quails.

The variety in food items is highly variable between zoos. Some feed up to eight different kinds of
food, whereas few others feed the same diet every day, 50% of the zoos include at least five
different components in their diets and only 14% of the zoos include only two or less components
in their diets.

Some zoos feed animals including the intestines, others without; some feed whole carcasses,
others only give pieces of meat on or without the bone. On average a diet is composed of 60%
meat with or without bone, 30% of whole prey and 10% of gutted prey. Red meat contains little
vitamins (except for vitamins B). A lot of other nutrients are found in viscera, so a diet with little
gutted prey must be complemented with nutritional supplements. Some zoos change the diet
during the breeding season, feeding more and especially more diverse foods and adding
nutritional supplements. Others keep the same diet all year. Mineral and/or vitamin supplements
like Carmix®, Carnizoo®, Oceferol® and Forvit® DK meat supplement® being used by most zoos
(Gomis, 2009; Bureau, 2019).

The main question of concern here is which diet results in an optimal condition of the vultures
and provides them with enough energy and all the nutrients needed during the breeding season.
Whether and how diet affects egg quality, and as a consequence, breeding success, remains to be
studied. But for now, Gomis’ study provides some general suggestions based on the five zoos
obtaining the best long-term breeding results.

Even if the alimentation is only a factor influencing reproduction, the entirety of zoos with good
long term breeding results are:
- Offering a high diversity of preferably fresh whole preys;
- Providing smaller amount of food regularly (e.g., at least 4 times a week) rather than large
amounts once a week;
- Ahigher food availability and variety during the breeding season (especially whole preys &
carcasses); and feeding every day during the rearing period;
- Supplementation of vitamins A, D3, E, B1, and minerals Ca, Mn, Zn, Cu all year round;
- And for some Extra vitamin E supplementation during the breeding season.
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These results were confirmed by a questionnaire on food and supplements sent around to
member zoos (Bureau, 2019) and the unpublished results of a questionnaire in 2022. These two
questionnaires produced the following additional results:

e 57% of the zoos change the diet according to the season and more whole preys were given
and with increased frequency.

e Still some zoos do not feed each day during rearing season.

e Only few zoos adapt the diet BEFORE the breeding season starts by giving more diverse
food and adding supplements.

¢ Diversity of food has not really changed: 32% of the zoos offer 3 or less than 3 different
kinds of food, while diversity of diet is important to avoid deficiency and malnutrition.

e The quantity of distributed food on average and by day is variable, from 300g to 1.5kg. It of
course depends on the quantity of bones in the diet and of the period in the year, but it
seems important to measure the quantity of food to prevent overfeeding. A daily diet
between 5% and 10% of the birds weight (350 to 1000g) depending on the type of food is
recommended.

e 33% of zoos give only frozen food, and half of them also give fresh food; only 24% provide
only fresh food. Common deficiencies like shortage of vit E, Vit B1, vit B12, is associated
with frozen food. We recommend that frozen storage should not exceed 3 months and if
frozen food is used, then the diet must be completed with nutritional supplements

2.2.2 Recommended diet and special dietary requirements

As discussed above, recommending a general diet is difficult. The following paragraphs outline a
diet plan that takes into account several theories of raptor diets in general as well as the
experience of zoo staff and vets working with cinereous vultures. Any dietary changes should
always be discussed with the local veterinarian or the veterinary advisor.

1.General Diet (June-October)

A general diet should include whole prey like rabbits or rats as well as carcass/meat on the bone
from cattle, goat, deceased zoo animals like antelope, horse and sheep. When feeding whole
prey, no additional supplements are needed because this food contains a good balance of
calcium, vitamins, and protein (if the prey was not frozen!). Whenever carcass or meat is fed, a
supplement for carnivorous birds (e.g., Carmix, Carnizoo, DK meat etc.),needs to be added to
increase the calcium and vitamin level (advice of the producer should be followed). Two fasting
days per week are recommended.

Table 3 A diet plan for 1 bird could be

Monday, Tuesday: Carcass cattle (300-400 gr/bird (without bones) +
supplements)

Wednesday Fasting

Thursday Rats (=% 250 gr): two big rats per bird

Friday Carcass goat (300-400 gr/bird (without bones) +
supplements)

Saturday One small rabbit (£ 600gr per bird)

Sunday Fasting
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2. Diet before the breeding season (November-January)

It is recommended to increase the amount of proteins and minerals (especially calcium) before
the breeding season because the females store these nutrients for reproductive expenditure
before they are breeding. An increase in protein level might lead to higher fertility (Forbes, 2002);
therefore, it is suggested to raise Vitamin E levels one month before the assumed egg-laying, e.g.
at Parc des Oiseaux, Villars les Dombes, France, a 5-day course of treatment 200mg/kg per day
orally (alpha tocopherol acetate) is done in February.

3. Diet during the breeding season (February-Aug)

Energy-rich food should be given during the breeding season because birds in breeding condition
will need more energy. Again, this might not be as important as in the wild but needs to be
considered and adapted accordingly in captivity. If a cinereous vulture pair lost their first egg or it
was infertile, the calcium and protein levels can be increased to support the female in laying a
second egg.

Daily feeding is required when chicks are being reared, and it is recommended to increase the
amount of food as a function of the chick’s growth. Tewes (1996) advised to offer a great variety
of food during the nesting period because it is more nutritious for the nestling, and it stimulates
the parents to feed their young. To make sure that nestlings receive an adequate amount of
calcium, one should provide whole small preys like rabbit and rat regularly. We do not
recommend feeding large pieces of meat with calcium powder added, but only whole preys to
make sure the nestling bones grow well.

To monitor the food intake of a bird, we recommend weighing it every time it is handled and at
least once a year. For weighing see veterinary chapter 2.7.

2.2.3 Method of feeding

Several problems may arise when a captive diet comprises carcasses and whole prey. Unlike lions
and other large cats which eat up everything including the bones, cinereous vultures may not eat
straight away and leave quite some waste. If the food is lying around in the aviaries for too long, it
may start to rot and attract rats, weasels, stoats as well as flies and other arthropods and
decomposing organisms. Depending on the weather, this is sooner or later combined with a nasty
smell. Therefore, it is important to determine the correct feeding frequency. The food given
should be eaten by the vultures within 1-2 days. Remains should be removed promptly for
sanitation.

In hot weather, food should be distributed in the morning and portions should be designed to
result in total consumption in less than 5 hours.

During the breeding season entering the cage to clean up the waste should be kept to a minimum
in order to keep disturbances low. New enclosures should be designed to allow feeding without
entering the aviary and feeding should be done at a regular time daily to maintain routine and
minimize disturbance.

2.2.4 Water

Cinereous vultures should always have access to clean water for drinking. Baths should be
available year-round and refreshed on a regular basis in warm weather.
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Summary: Feeding

1. The diet should be diverse, preferably fresh whole prey and contain at least 3
different food types per week-> see proposed diet 2.2.2.

2. Supplements of vitamins A, D3, E, B1... and minerals Ca, Mn, Zn, Cu... should be
added all year round when providing carcasses. Before the breeding season vitamin
E supplements should be added.

3. During the rearing period, the breeding pair should be fed every day with whole
prey like rabbit, rats, guinea pigs,....

4. Frozen food should not be stored for more than 3 months and if used, the diet must
be completed with nutritional supplements (vitamins).

2.3. Social Structure

2.3.1 Basic social structure

Monogamous and pair bonded couples

Adult cinereous vultures are monogamous birds and should preferably be keptin pairs. A cinereous

vulture pair can be kept with other cinereous vulture pairs in a very large aviary (Pithart, 2001).
They will, however, keep some distance and develop a dominance hierarchy which is exercised
when the birds want a resting place or during feeding. Aggression towards birds in other pairs is
usually not a problem, although it has been reported that pairs will defend their nesting area.

Aggression between individuals can take place during communal feeding and dominance fights.

Moreover, individuals that are not paired up and juveniles can intentionally attack copulating
pairs, causing the copulation to end prematurely. Yet it seems that the eggs of the breeding pairs
are usually fertilised despite such interruptions. Nevertheless, since most cinereous vulture pairs
are notkeptin large aviaries, and disturbance of breeding pairs in general seems to have a negative
effect on breeding success (Tewes, 1996a), we recommend keeping different cinereous vulture
pairs in separated cages.

Analysis of EAZAs EEP breeding data demonstrates that breeding success is better in zoos keeping
more than one pair. This is also observed in breeding centres where several pairs are housed next
to each other. It is encouraged that zoos should try to keep more than one breeding pair, especially
as keeping more pairs increases the knowledge on the species.

Females in a breeding pair can occasionally show aggression towards their partner on the nest,
chasing him away and pecking him immediately when approaching the nest.

Observations show that the female’s behaviour can be very unpredictable; sometimes pairs can sit
peacefully in the nest together or build on the nest for hours before suddenly chasing the male
away. Other days they can be very harmonious and affectionate towards each other with no
aggression. Sometimes this was observed following a failed copulation attempt of the male
(Gottschlich, 2008).
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Observing the behaviour of cinereous vultures in captivity can provide important information
about the degree of pair bonding of a pair and provide clues about whether a pair will be successful
as a breeding couple. Many details are still unknown, but we recommend engaging in daily
observations of pairs at the start of the breeding season to get an impression of their social
behaviours. In section 2.4.1, an overview of commonly observed behaviours (pair formation
ethogram) can be found that can be used as a reference. Ongoing studies will hopefully result in
more detailed information about the relation between social behaviours and breeding success in
the near future. If you do not observe these or similar behaviours it is strongly advised to contact
and discuss this with the studbook keeper.

Socialisation aviaries

Within natural populations social interactions are common and believed to be important (see also
section 2 — 7 rules, p. 16). It has been questioned how limitations in these kinds of interactions
affect social learning and eventually impact breeding success (workshop Antwerp, 2019).

Young birds being removed once they are fully fledged (minimum 4 months old) and subadult
cinereous vultures should be housed in large “socialisation” aviaries where they can establish a
natural pair bond. The process of pair bonding can take several years and is still not yet well known
and needs further research in the future.

The potential role of these larger aviaries holding a group of birds should be investigated in future.
Young individuals might learn specific skills from older individuals and as such these socialisation
aviaries could hold different “type of birds” together (experienced + unexperienced — juveniles).
Juveniles might benefit from observing experienced couples during the breeding season, either
within or in close proximity of the socialization aviary. This role could be played by old or
overrepresented experienced pairs within these socialization aviaries as they can be kept in in
proximity of an aviary housing several juveniles. As such they can be used for educational purposes
of both the juveniles and the public.

Figure 36 Dating/socia/isatio aviary (picture: Jonas Verhulst/Zoo Planckendael)
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Methodologies used to evaluate/ discriminate good from bad pairs (cfr pairing/ re-pairing),
The breeding performance of a couple is evaluated in a longer time span, and this for the last 5
years. However, in the recent workshop for cinereous vulture, held in Antwerp in 2019, itis agreed
to recommend:

1. that pairs that are not successful in a two-year time window should be re-paired. This
should be assessed in a case-wise manner as other factors may play a role: the aviary, its
direct surroundings, veterinary aspects, and local husbandry practices should be
evaluated, to check whether husbandry forms part of the problem.

2. Re-pairing should ideally be done preferably in either a dating aviary or in a more social
environment in which different aviaries are in close contact, enabling more efficient
switching of birds meanwhile creating a more natural and standardized way to screen
interactions and evaluate mate choice. This could e.g., be implemented within specialized
breeding centres or in socialisation aviaries.

3. However, at present this is not yet possible to achieve as only very few socialisation aviaries
and some breeding centres are existing. Therefore, in a first phase, aspects listed within the
“married at first sight protocol” are implemented and tested and evaluated yearly. On basis
of several analyses a checklist has been created to either form new pairs or to re-pair
couples that prove to be unsuccessful. Once re-paired and proven successful these new
pairs can go back to an individual zoo.

Tool: “"Married at first sight” — Factors to take into account when re- pairing birds:

—

. Minimize age between partners: preferably < 5 years.

Previous breeding experience of the partners (=estimated via humber of previous breeding
attempts) plays a significant role in breeding success.

In particular statistics on breeding success show that the more experienced the male, the
more chances for success for breeding. Therefore, rotation of good, experienced parent
reared captive males should be considered whenever possible.

3. Birds involved in a transfer should be genetically re-sexed if not PCR sexed in the last five
years.

Age class of the female should be taken into account: reproduction tends to decrease when
females reach an age of 32 years. Experienced non reproductive older birds can be paired
up and used as foster parents.

Relatedness between individuals (kinships).

Founders (yes or no)?

Two hand reared birds should preferably not be paired up: one should be parent reared and
preferably have experience in breeding successfully before *.

8. Previous breeding experience: the birds should have never been paired up before.

9. Origin: if known, birds with similar origin (Iberian >< Eastern), should be paired up.

10. Timing to pair up two birds: introduction in October — at the latest just before the breeding
season starts.

S

n

= en Un

* At the Antwerp workshop 2019, it was suggested that pairings between two hand-reared birds should not be
restricted as based on experiences in other species.
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2.3.2 Changing group structure

New mates should be introduced well outside the breeding season (see Appendix 5) and monitored
for several months to establish whether the birds can become a potentially successful breeding
pair. The ethogram provided (p.47) can be used to evaluate a pair’s behaviour.

Introducing a bird with an already existing pair has to be observed closely as aggression might
occur towards the new ‘intruder”. This has been reported by introducing a female in an existing
male-male pair.

In the large aviaries used for pairing up (subadult) cinereous vultures, aggressive interactions may
occur when feeding and once a pair has formed. It is recommended to transfer the newly formed
pair to a separate aviary to evaluate whether the observed pair bond establishes further.

New imports (e.g., confiscations or rehabilitated birds) should follow the same procedure as young
or unsuccessful EEP birds. Depending on their age they will be introduced in a socialization aviary
or a more dating focussed setting.

2.3.3 Sharing enclosure with other species — mixed species exhibits

EAZA EEP data show no differences in the ability of egg laying or raising young successfully
between cinereous vulture pairs housed in mixed species aviaries versus birds housed as solitary
pairs. In 2019 a survey indicated that 64% of the aviaries hold single pairs and 36% are mixed
aviaries.

Other species, however, do seem to cause disturbance, which can negatively influence the
breeding success. There are several examples of mixed-species aviaries where breeding efforts of
cinereous vultures were interrupted by other species, or where cinereous vultures show
intolerance towards birds in their aviary or in neighbouring aviaries.

Therefore, to optimise the breeding success of cinereous vultures it is recommended to house no
other species in the aviary at all. This also allows to monitor the pair closely.

In a non-breeding situation, however, several cinereous vultures, with or without other bird species
may reside together without problems, and even be the dominant species. The list below is given
for species with which cinereous vultures are/were mixed without big problems.

Cinereous vulture mixed with:

e Gyps fulvus and Neophron percnopterus, Falco naumanni, Geronticus eremita, Grus virgo,
Oxyura leucopcephala, Spatula clypeata, Marmaronetta angustirostris, Aythya baeri,
Urocissa erythroryncha, Coracias garrulus, Catreus wallichii, Burhinus capensis,
Recurvirostra avosetta, Tringa totanus, Vanellus vanellus, Haematopus, Columba livia,
Streptopelia turtur

e Gyps fulvus, Geronticus eremita

e (1.1) Terathopius ecaudatus

e (1.1) Milvus milvus

o Gyps fulvus, 0,1 Milvus milvus

e (1,1) Pernis apivorus and (1,1) Strix uralensis

e Qvis aries

e (4.4) Gyps fulvus and (1.1) Sagittarius serpentarius
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e Gyps fulvus, Gyps rueppellii

e (1.1) Neophron percnopterus

e (0,1) Gyps fulvus, (1,1) Asio flammeus, (4,4) Pyrrhocorax pyrrhocorax(1,1) Neophron
percnopterus

e Milvus milvus, Sarcoramphus papa

Summary: Social Structure

1. Breeding cinereous vultures should be housed in pairs and in separate aviaries. Close
observation and monitoring the couple’s pair bond behaviour is essential.

2. Chicks and subadult birds should be housed in socialisation / dating aviaries.

3. Evaluation of the breeding behaviour is communicated to the studbook keeper yearly,
which will allow the latter to prepare recommendations to re-pair unsuccessful pairs.

2.4. Breeding
Authors: Pablo Izquierdo (GREFA, Spain) & Marleen Huyghe (Zoo Planckendael), reviewed by
Frédéric Verstappen & Olivier Vercauteren (Zoo Planckendael)

2.4.1 Mating

Courtship and pair bonding

At the beginning of the breeding season the vultures start to approach potential partners. Often
the first contact is induced by flying next to another bird onto the same branch or perch, keeping a
distance of 2-3m. Then the greeting behaviour follows, where one bird starts to turn the head to
the side, sometimes with raised feathers. If the other bird responds by greeting back, they walk
closer towards each other, and the greeting behaviour continues. In the pair bond ethogram below
the different behaviours, which we should observe in a good pairing, are described in detail

In large aviaries which can keep several birds, social behaviours can be readily observed, and
usually dominance relationships are established between the birds. Such “dating or socialisation
aviaries” can be used to pair up cinereous vultures that had problems pairing up with a partner in
another zoo participating in the EEP programme or to pair up young vultures as they mature.
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Pair formation ethogram (June 2020) - checking on “pair bond"” behaviours
Drawings by Maartje Leenders

APPROACHING

APP +

Approaching

Walking or flying next to the partner, mostly followed by
greeting and ruffling. Often resulting in standing in very
close proximity or flying to the nest together

GREETING

GR +

Greeting

Rotating the head with raised feathers, sometimes
touching the head of the other vulture with the beak, the
other vulture doing the same movement.

AGR +

Attempted
greetings

Same as greeting but the other vulture is not doing the
same movement

Figure 37 Greeting behaviour
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ALLOPREENING

AP + Allopreening| Picking of neck and head feathers of another vulture
(note which individual)
AAP + Attempted | Allopreening while the other vulture rejects or is
allopreening| aggressive

Figure 38 Allopreening behaviour

BUSY WITH BRANCHES

PB Picking up | With beak
branches

NB Nest Arranging branches or fine material in and around the
Building nest

NM Busy with| Walking on ground or platform and exchanging or/and
nest collecting branches or twigs. Sometimes partners help
material each other and carry large branches
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Figure 39 Busy with branches

COPULATION

CO +

Successful
copulation

The male jumps on the back of the female. She
spreads her wings slightly and lifts her tail and the
male pushes down his tail next to the female’s tail and
they mate. They screech.

IMPORTANT: observe closely that the position of the
birds is correct, the tail of the female is pushed aside
and upwards and the tail of the male downwards so
that cloacas are touching.

Ciner