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ABSTRACT 
The establishment of  vulture restaurants has been considered a useful 

conservation tool for  preserving vulture populations. Since Bovine Spongiform 
Encephalopathy or "mad-cow" disease (BSE) appeared in Spain (to date 277 
cattle affected  and increasing), leaving carcasses in the fields  for  vultures was 
strictly banned. During 2001-2002, the Spanish Government removed around 
305,000 carcasses per year from  the fields/farms (0.58% of  the National 
Livestock census). Results of  the Surveillance  Plan against BSE  have been 
unequal regionally. Only La Rioja Province has managed a good carcass 
removal programme that destroyed 48,025 and 31,277 carcasses in 2001 and 
2002 respectively. However, even since BSE appeared vulture species in Spain 
have had enough food  available. The effect  of  the carcass removal programme 
on the breeding success of  vulture populations inhabiting large areas of  Spain 
has been analysed. The study area accounted for 84% of  Griffon, 50% of 
Cinereous, 51% of  Egyptian and 100% of  Bearded Vulture populations. The 
Bearded Vulture is the only species having a well-established - protected and 
managed - feeding  programme. For the other species, although there are 
protected breeding areas, there is insufficient  protection of  feeding  places. The 
National Royal Decree, approved in November 2002, and subsequent European 
regulations do not take into account extensive grazing management nor the use 
of  ruminants for  feeding  vultures. Agreement between biologists and 
veterinarians is urgently needed in order to balance livestock rearing 
techniques and carcass availability for  vultures. 
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INTRODUCTION 
The four  vulture species inhabiting Spain have experienced different 

population trends in the last three decades: The Eurasian Griffon  Gypsfulvus 
has largely recovered (SEO 1981; Arroyo et al. 1991; Del Moral & Marti 
2001) while Cinereous Aegypius monachus and Bearded Gypaetus barbatus 
Vultures have slightly increased (Sanchez 2003; R. Heredia 2001 & pers. 
comm.); finally,  the Egyptian Vulture Neophron  percnopterus  has suffered  a 
25% decline since the last First National Census in 1990 (Perea et al. 1991 ; Del 
Moral & Marti 2002). These trends are clearly due to protection of  breeding 
areas and in some instances (e.g. the Eurasian Griffon)  a superabundance of 
food  and/or lack of  human persecution by shooting or poisoning (Donâzar & 
Fernandez 1990; Camina 2000). However, there has been a growth of 
poisoning incidents in recent years, especially for  the Egyptian and Cinereous 
Vultures in certain areas (Antor 2003; Hernandez 2000, 2003; Sanchez 2003). 

Supplementary feeding  has long been widely employed as a conservation 
tool for  managing carrion-eating birds (Iribarren 1977; Terrasse 1985; 
Fernandez 1988; Butchart 1988; Mundy et al. 1992; Vlachos et al. 1999). 
However in the 1970s and 80s only a few  true feeding  stations for  Griffons 
operated in Spain, mostly managed by Non-Governmental Organizations 
(NGOs) and probably no more than ten (Iribarren 1977). In extensive grazing 
areas, carcasses remained in the field  and vultures regularly fed  on them. For 
many years only a few  feeding  points were used in the Pyrenees, where mainly 
sheep hooves and spinal columns were dropped in order to increase the 
survival of  immature Bearded Vultures (Heredia & Heredia 1999). Other 
vulture restaurants were employed in the recovery of  the Cinereous Vulture 
population, as in Mallorca (Tewes et al. 1998). However, to date, all the 
remaining so-called "feeding  stations" were places where village people left 
livestock carcasses for  vultures, known in Spanish as "muladares " and 
operating illegally. According to very old Spanish regulations all carcasses 
must be destroyed (buried or burnt) in order to prevent any effect  on human 
health. However, both shepherds and authorities overlooked the problem of 
corpse disposal and left  carcasses for  vultures at these sites. From now on a 
clear distinction will be used between feeding  stations and vulture restaurants. 
In Spain, the latter term is employed for  legal feeding  sites in accordance with 
the new regulations. 

Since Bovine Spongiform  Encepahlopathy (BSE), and other diseases such 
as foot  and mouth, appeared in Europe both livestock rearing techniques and 
movements within European Union territory have been peer supervised by the 
authorities. In Spain the first  cases of  BSE appeared in November 2000 and, up 
to May 2003, 277 cattle had been affected  (Ministerio de Agricultura Pesca y 
Alimentación 2003). Shortly after, measures against BSE included carcass 
removal from  farms  to be destroyed by means of  incineration. Nevertheless, 
carrion-eating birds directly affected  by these measures were not taken into 
account (Camina 2001a). Since then, some local regulations were published for 
preserving vulture populations (Boletin Oficial de La Rioja 2001; Boletin 
Oficial de la Comunidad Forai de Navarra 2001; Diario Oficial de la 
Generalitat Valenciana 2001). Finally, on 1 November 2002 the Spanish 
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Government published a Royal Decree (Boletin Oficial  del Estado 2002) that 
permits the disposal of  carcasses for  carrion-eating birds. Only recently the 
European Union approved a regulation concerning the use of  carcasses for 
vultures in those countries where these species breed (Diario Oficial de la 
Union Europea 2003). The aims of  this paper are 1) to assess the efficiency  of 
the carcass removal programme in terms of  the extent of BSE in Spain. As 
soon as BSE appeared an immediate change in food  availability was presumed. 
2) to review the breeding success of  the four  vulture species breeding in Spain 
before 2000 and after  the appearance of BSE (2001 breeding seasons). 3) to 
evaluate the application of  the 1098/2002 Spanish National Royal Decree, the 
local regulations mentioned above and the EU 322/2003 Decision (Diario 
Oficial de la Union Europea, 2003) together with the current situation of 
existing "muladares " and legal vulture restaurants in Spain. 

METHODS 
The study was carried out in a vast area of  Spain accounting for 72.4% of 

Eurasian Griffon, 96% of  Cinereous, 80% of  Egyptian and 100% of  Bearded 
Vulture populations (Del Moral & Marti 2001, 2002; Sanchez, 2003; R. 
Heredia 2001 & pers. comm.). The area includes the Local Governments of 
Aragon (three provinces: Zaragoza, Huesca and Teruel accountig for 47,682 
km2), Navarra (one province, 10,421 km2), La Rioja (one province 5,033 km2), 
Castilla la Mancha (five  provinces: Guadalajara, Albacete, Ciudad Real, 
Cuenca and Toledo, 79,255km2), Castilla-Leon (eight provinces: Burgos, 
Palencia, Leon, Zamora, Salamanca, Avila, Segovia and Valladolid, 94,010 
km2), Extremadura (two provinces: Caceres and Badajoz, 41,602 km2) and 
Andalusia (eight provinces: Huelva, Sevilla, Cadiz, Cordoba, Jaén, Malaga, 
Granada and Almeria, 87,267 km2), in all accounting for 365,270 km2. See 
Figure 1. 

The numbers of  carcasses removed yearly from  the fields  or farms  were 
taken from  the Agriculture and Livestock Ministry for 2001 and from 
Consejeria de Agricultura Gobierno de La Rioja for 2001 and 2002 (all 
unpublished data from  the Action Plan Against BSE). Thus, clear data on the 
number of  carcasses of  different  types removed in the latter region are being 
collected (F. J. Puértolas, pers. comm.). In addition, a special surveillance 
programme regarding the impact of  the "Plan against BSE" on carrion-eating 
birds was started in 2001 (Camina 2001b, 2003a, 2003b; Camina & Lujan 
2002). Livestock censuses were taken from  Local Government statistics (Junta 
de Extremadura 1998; Junta de Castilla Leon 1999; Gobierno de La Rioja 
2001; Comunidad Forai de Navarra 2002; Gobierno de Aragón 2002; Junta de 
Andalucfa, 2003 and Junta de Comunidades de Castilla La Mancha 2003). 
With this information  it was possible to estimate minimum mortality rates for 
the different  types of  livestock in 2001. 
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Figure 1. Map of  Spain showing the seven regions (Local Governments 
and provinces that they comprise) considered in this study. 
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Estimates of  breeding success of  the four  vulture species have been collated 
at a regional level from  published material and from  many scientists regularly 
monitoring regional vulture populations. Data from  Local Governments were 
provided by authorities as well (pers. comm. of  unpubl. data). Juan José 
Sanchez Artés from  the Black Vulture Conservation Fund (BVCF) and Rafael 
Heredia, National Adviser for  the Bearded Vulture, from  the Spanish 
Government, provided us with the latest National Censuses for  both Cinereous 
and Bearded Vultures respectively. After BSE appeared a yearly monitoring 
programme was proposed to assess the evolution of  breeding parameters. At 
least for  colonial species (Eurasian Griffon  and Cinereous Vulture) censuses 
should be taken at most of  the breeding colonies and not just single sites as was 
sometimes previously done (Arroyo et al. 1991; Del Moral & Marti, 2001). 
The aim was to avoid focusing  on colonies under specific  threats because this 
could bias the results. The breeding season starts as early as December 
(Eurasian Griffon  and Bearded Vulture) and lasts until August, i.e. Egyptian 
Vulture (Cramp & Simmons 1978; Del Hoyo et al. 1994). Thus the effect  of 
measures against BSE was tested in the 2001 breeding season. Only for  La 
Rioja were data on 2001 and 2002 breeding seasons largely available. Data of 
breeding success and productivity were gathered and are used here as in 
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Cheylan (1981): Breeding success: number of  fledglings/number  of  pairs that 
laid eggs. Productivity: number of  fledglings/total  number of  breeding pairs. 

Finally, on 1 November 2002 the Spanish Government approved the 
National regulation on disposal of  carcasses for  carrion-eating birds (Boletin 
Oficial  del Estado 2002). Previously, in March, April and June 2001, La Rioja, 
Navarra and Valencia Local Governments established specific  regulations for 
their territories (Boletin Oficial de La Rioja, 2001; Boletin Oficial de la 
Comunidad Forai de Navarra, 2001; Boletin Oficial de la Generalitat 
Valenciana, 2001). In La Rioja three feeding  stations were legally established 
and the number of  carcasses dropped there regularly monitored. 

Firstly, requirements of  carcass disposal regulations in Spain are compared 
and, secondly, food  requirements of  vultures assessed. Finally, the most 
recently approved regulations from  the EU are considered. 

RESULTS 

Removal of  carcasses. 
Table 1 shows the Livestock Censuses (1998-2001) for  the regions included 

in this study together with the percentage they account for  in Spain as a whole. 
A total of  at least 52,172,715 horses, goats, pigs, sheep and cattle were 
registered in 2000 (Ministerio de Agricultura Pesca y Alimentación 2003). The 
data for  horses are too imprecise for  consideration. 

Table 1. - National Livestock Censuses for  the six regions considered in 
this study, totals for  the whole Spain and % that these regions represent 
on the overall census (n. a. means not available). 

Region (year of  census) Horses Goats Pigs Sheep Cattle 
Andalusia (1998) 213,355 1,375,649 2,249,117 2,765,505 504,261 
Aragon (2000) n. a. 18,124 3,559,535 2,530,817 359,301 

Castilla & Leon (1999) n. a. 209,951 3,027,081 6,360,827 4,645,566 
CastiIla la Mancha n. a. 383,485 1,293,212 3,475,941 211,156 

Extremadura (1998) n. a. 248,721 117,593 3,074,377 377,943 
Navarra (2000) n. a. with sheep 473,959 904,951 115,664 
La Rioja (2001) 5,636 15,013 118,165 252,460 51,900 

TOTAL 218,991 2,249,943 10,838;662 19,364,878 6,265,791 
SPAIN n. a. 2,743,149 22,079,591 20,989,148 6,360,827 

Percentage n. a. 81.99 49.08 92.26 98.51 

Table 2 shows the number of  carcasses removed in each region during 2001. 
Results are also expressed as a percentage of  their respective total regional 
livestock censuses. 

From these data it can be calculated that the average annual removal rate 
(carcasses removed/livestock census) for  the whole of  Spain is on average only 
0.58% (range 0.03-10.97%). Clearly, the highest value is for  La Rioja (i.e. 
10.97%), the remainder are all less than 2% (Table 2). This table also reveals 
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