
DELVING INTO THE STUDY OF THE SURVIVAL 
OF A DONOR  POPULATION IN THE KING OF BONES

1 2 1 3 1Inmaculada Navarro , José Jiménez , Miguel Ángel Farfán , Juan Antonio Gil  and Antonio Román Muñoz
1 Departament of Animal Biology, Faculty of Science, Universidad de Málaga, Campus de Teatinos, 29071, Málaga, Spain. 
2 Instituto de Investigación en Recursos Cinegéticos (IREC, CSIC-UCLM-JCCM), 13005, Ciudad Real, Spain.
3 Fundación para la Conservación del Quebrantahuesos, 50001, Zaragoza, Spain.

 The bearded vulture (Gypaetus barbatus) is an endangered species 
specialising in a strictly osteophagous diet and that inhabits mountain 
ranges characterized by steep topography and rocky nesting sites
(Margalida & Martínez, 2020). The bearded vulture is a large and 
long-lived species, with a clutch size of two eggs, of which only one 
chick survives due to inter-sibling aggression (Margalida et al. 2020). 

In wild populations, survival is one of the demographic parameters 
governing population dynamics, among other parameters such as 
dispersal or colonization, this is why continuous monitoring is essential
(Jankowiak et al. 2016). 

The main objective of this study is to define the status of the bearded 
vulture population in the Aragonese Pyrenees. The management 
decisions of a donor population, as is the case of the Aragonese 
Pyrenees population, must take into account possible 
fluctuations in demographic and reproductive 
parameters, making a continuous and 
updated analysis of these 
parameters necessary (Anders et al. 1997).  
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The sharp decline in survival in all age classes in 2005 could be due to the sanitary regulations in Spain from 2005 to 2011 due to Bovine Spongiform Encephalopathy, as trophic 
resources decreased. This drop in survival during health restrictions highlights the need to strike a balance between protecting public health and conserving biodiversity.

The higher survival values in subadults than in adults open two possible scenarios: an underestimation of adult survival by the models due to the higher re-sighting rate in subadults, 
or an increase in subadult survival due to their higher trophic availability by frequenting SFS more than territorial adults (Margalida et al. 2020).

Based on our results, we believe that the SFS strategy in the Aragonese Pyrenees should be carefully reformulated to address the problems identified, and that there should be 
continuous monitoring to provide optimal science-based management.

Anders, A., Dearborn, D., Faaborg, J. & Thompson, F. (1997). Juvenile Survival in a Population of Neotropical Migrant Birds. Conservation Biology, 
11(3), 698–707. 

Jankowiak, Ł., Wysocki, D. & Greño, J. (2016). Survival and Site Fidelity of Urban Blackbirds Turdus merula—Comparison of Cormack-Jolly-Seber 
and Barker Models. Acta Ornithologica, 51(2), 189-197.

Kéry, M. & Schaub, M. (2012.). Bayesian population analysis using WinBUGS. A hierarchical perspective. Academic Press / Elsevier.

Margalida, A. & Martínez, J.M. (2020). El Quebrantahuesos en España: Población reproductora en 2018 y método de censo. Instituto de 
Investigación de Recursos Cinegéticos (CSIC-UCLM-JCCM), Ciudad Real.

Margalida, A., Jiménez, J., Martínez, J. M., Sesé, J. A., García-Ferré, D., Llamas, A., Razin, M., Colomer, M. & Arroyo, B. (2020). An assessment 
of population size and demographic drivers of the Bearded Vulture using integrated population models. Ecological Monographs 90(3):e01414. 

             Data collection

CMR (Capture-Mark-Recapture) data have been collected over a long-term study. For this purpose, 227 birds 
of known age were marked in the Aragonese Pyrenees over a period of 33 years (1987-2020).

          Survival analyses

The estimation of the probability of survival of bearded vultures was carried out by means of a multistate 
Cormack-Jolly-Seber (CJS) model (Kéry & Schaub, 2012). The CJS model used is an age-dependent model.

For a survival analysis grouped by age classes, we defined three classes according to plumage characteristics 
(Margalida et al. 2020). We have defined juvenile birds as those under 2 years of age, subadults as birds 
between 2 and 6 years of age, and adults as those over 6 years of age.
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