
���������	
�������	��
����	�
������������������	��� 
������	��	����
��������	���
���	���������	��	����
�����	���������


���������	
�������	��
����	�
������������������	��� 
������	��	����
��������	���
���	���������	��	����
�����	���������


Eva Casado, Roberto Muriel , Miguel FerrerEva Casado, Roberto Muriel , Miguel Ferrer
Biodiversity Conservation Dept., Estación Biológica de Doñana (C.S.I.C.) E-mail: muriel@ebd.csic.es

Osprey
(Pandion haliaetus)

Spanish Imperial Eagle
(Aquila adalberti)

• The only species of the Family Pandionidae, with four Subsp. around the world
• Specialist on fish, with size/weight selection
• Semi-colonial breeding behavior, near water on high diversity of substrates always with 

good visibility. Nest fidelity and highly philopatric
• Migratory species, wintering mainly in tropical and subtropical regions

Status in Europe and Spain  (Map. 1)

Map 1. Distribution of Osprey breeding populations in 
Europe, North Africa and Middle East (Mebs&Schmidt 2006)

Europe

Decline since XIX century, becoming extinct in several countries. Currently is 
stable/increasing, with large populations in Northern Europe. However, in the 
Mediterranean Basin is endangered, with small and isolated populations 
(UICNEU: LC, SPEC-3)

SPAIN Was extirpated from mainland after 1981 and nowadays there are only two 
small breeding populations in Canary Islands and Balearic Island

Reintroduction Program in Andalusia

In 2003 a reintroduction 
program commenced in
Andalusia in order to recover the 
Osprey breeding population in 
mainland Spain. Andalusia was a 
former breeding area in a “step-
stone” location close to other 
populations.
88 Ospreys from three donor 
countries have been released by 
means of hacking technique in the 
last five years (Tab. 1, Fig. 1)
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Analysis

Two release points 
were established in 
different habitats to 
reduce 
environmental 
stochasticity: coast 
and inland (Map 2)

Odiel Marshes
(Coastal release area)
Current wintering area, 
legally protected and close 
to former breeding areas

Barbate Reservoir
(Inland release area) 
Selected after performing 
a reservoir selection 
model (prob. use >90%)

Table 1. Total number of 
released Ospreys 
distributed by year and 
release point

Figure 1. Proportion of 
Osprey chicks translocated 
from the different donor 
countries

Pre-Release

Post-Release

• One hacking tower per 
locality with 3 cages 
(2x2x1.8 m) and 3-4 chicks 
per cage
• 3.5-6 weeks old chicks,
arrived on ½ June- ½ July 
and stayed for an average of 
23.9 days  
• Before release they were 
ringed, measured, fitted with 
VHF tail transmitters and 
satellite PTT (N=13)
• Mortality rate: 2%

Dependence Period

• Ospreys were 
released when 8-10 
weeks old
• They used artificial 
feeders, improved 
flight skills and 
performed first fishing 
attempts
• Mean home rage = 
7.0   km2, making 
further exploratory
flights occasionally
• Mean length = 38.5 d
• Mortality rate: 6% 
(N=88)

Migration / Wintering

• Onset: ½ August-October
• Mean length = 17.63 d
• Mean distance = 3353.7 
km (Speed = 206.4 km/d)
• Wintering grounds in Sub-
Saharian countries. They 
used low basins of big 
rivers and tributaries
• Mean wintering home 
range = 5002.5 km2 (core 
areas »10%)
• Migration mortality rate = 
20% (N=10)

• In 2005 the first Osprey pair (wild 
birds) bred after 25 years, close to
Barbate release point. Due to problems 
during incubation, temporal cross-
fostering using Milvus migrans and final 
fostering with two translocated Osprey 
chicks were carried on to encourage 
nest fidelity 
• In 2007 five released Ospreys 
returned to reintroduction areas

Results

Left: 1st breeding pair on the nest (power pole out of service). Right: Nest details 
with Milvus migrans chick, two fostered Osprey chicks and non-hatched egg

Migration route of bird [5CV] (Odiel Marshes 2005) 
from SW Spain to Guinea-Bissau through Sahara 
desert, typical route used by released Ospreys

Wintering areas (blue dots) of released Ospreys 
fitted with PTT in Sub-Saharian countries: 
Mauritania, Senegal, Gambia, Guinea-Bissau & Mali

• Endemic species from the Iberian Peninsula, restricted to central and SW regions
• One of the most endangered birds of prey in the world, with 234 breeding pairs (2007)     

distributed in small and fragmented sub-populations. Critically endangered.
• Territorial species associated to Mediterranean Forests and specialist on Wild Rabbits
• Sedentary and philopatric but with juvenile dispersal movements

Back view of the hacking tower with three 
cages in the release area.

Osprey chick inside the hacking cage before 
release.

Status and Distribution (Map. 3)

Reintroduction & Reinforcement Programs in Andalusi a
Map 3. Current Distribution of Spanish Imperial Eagle 
breeding sub-populations in the Iberian Peninsula

In 2002 a reintroduction program was started in the 
province of Cádiz (Andalusia) in order to:
• Restore a former breeding sub-population
• Increase connectivity among sub-populations
• Increase the global viability of the species

In 2005 started the reinforcement program in 
Doñana area where the breeding population was 
extremely endangered, aged and sex-biased (F>M)

41 Imperial Eagles have been released by means of 
hacking technique in the last six years (Tab. 2, Map 1)

Habitat Availability Analysis 
of the reintroduction in Cádiz
• Meta-population model predicted 
that a new sub-population in Cádiz
could increase three times the long-
term population persistence
• Discriminant analysis for selection 
of optimal breeding areas showed a 
minimum of 19 possible pairs
• Effect of chick extraction in donor 
wild population was estimated 

Iberian
Peninsula

Until middle XX c. the population decreased due to human persecution, habitat 
changes and reduction of rabbit populations, disappearing from Portugal and 
many Spanish regions. Since 70s (XX c.) the population has increased slowly 
but continuously in Spain up to 234 pairs (2007) and has bred again in Portugal

Doñana 
Protected

Area

This sub-population reached 16 pairs (maximum carry capacity) in the 80s (XX 
c.), but during 90s it declined down to only 6 pairs due to high adult mortality

5-52002

41833Total
6
10
8
6
6

Total

372006
242007

5
6
6

Cádiz

3
-
-

Doñana

2005
2004
2003

Year Pre-Release

• Two hacking towers in 
Cádiz and one in Doñana, 
with one cage each one 
(2.5x2x1.5 m, 4 m high) and 
2-3 chicks/cage
• 40-63 d old chicks arrived 
on ½ June- ½ July and 
stayed for 2-3 weeks  
• Before release they were 
ringed, measured, fitted with 
VHF bag transmitters or 
GPS-PTT/PTT (N=5)
• Mortality rate: 0.02% (1 ex)

Hacking tower in Doñana, with the cage 
and the covered corridor to get to the tower 

Spanish 
Imperial Eagle 
chicks fitted 
with VHF 
transmitters in 
their first night 
inside the 
hacking cage

Typical Mediterranean landscape in 
the release area of Cádiz

Post-Release

Dependence Period

• Imperial Eagles were 
released when 9-11 
weeks old
• They used artificial 
feeders, improve flight 
skills (soaring) and 
performed first hunting 
attempts
• They stayed within 3 
km from hacking point 
making longer 
exploratory flights
• Mean length = 49.5 d
• Mortality rate: 12.2% 
(N=41)

Dispersal

• Onset: ½ September – ½
October, when 146 d old
• They increased home 
range quickly making long 
exploratory flights and 
using temporary 
settlements with high prey 
availability, until stabilized
• They also returned 
regularly to release areas
• Mean home ranges = 
1521.5 km2 (F>M)
• Total mortality registered 
within 1st year of life:31.4% 
(N=35) (<< than expected)

Juvenile Imperial Eagle flying close to the hacking 
area in Cádiz before independence

Dispersal areas used more frequently by released 
Imperial Eagles in Andalusia (blue dot: hacking area 
in Cádiz)

• In 2006 the first territorial pair was 
registered 25 km away from release 
point. Within the same year and 2007, 
the first reintroduced pair bred in an 
existing breeding population 150 km N.

Results

Eucaliptus trees 
where the 1st 
territorial pair 
started courtship 
and occupied an 
artificial nest. This 
is also a typical 
dispersal area for 
this species in 
Cádiz
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Env.Centres and Pertti Saurola), land owners, 
volunteers, MIGRES Foundation, Alcornocales Nat. 
Park, Odiel Marshes Reserve. Roberto Muriel is a 
doctoral fellow (F.P.U. grant from M.E.C. Spain)
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OSPREY (Barbate Reservoir)

OSPREY (Odiel Marshes)

SPANISH IMPERIAL EAGLE (Cádiz)

SPANISH IMPERIAL EAGLE (Doñana)

Table 2. Total number of released Spanish Imperial Eagles distributed by
year and release point

Sex ratio was 1:1 in Cádiz program and 
all females in Doñana to correct sex-bias


