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Study area 

Strait of Gibraltar 



At least 19.000 

Aprox. 122.000 

More than 4.500 

More than 115.000 

Migration across the study area  

Strait of Gibraltar 



5 breeding pairs 

Neophron percnopterus 

(Endangered) 

Breeding species at the study area  



12 breeding pairs 

Circaetus gallicus 

(Vulnerable) 

Breeding species at the study area  



20-25 breeding pairs Circus pygargus (Vulnerable) 

Breeding species at the study area  



211 breeding pairs 

Gyps fulvus 

Breeding species at the study area  



10-17 birds every winter 

Importance as a dispersal area 



Wind farms in Tarifa 
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Wind farms in Tarifa 



Fundación MIGRES Surveillance Program 

The main goals of the Surveillance Programs were: 

 

 

 
2.  To document all mortalities caused by collisions in a daily basis 

1. Stopping turbines when dangerous situations existed 



Collisions 

Tarifa, Southern Spain 



Collisions 

Tarifa, Southern Spain 



Collisions (from 1993-2010; n=2991) 
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Raptor collisions Raptor collisions (n=1291, 18 species ) 



Raptor collisions 
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Distribution of Griffon Vulture of fatalities 
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Temporal distribution of GVult fatalities 

January March May July Septembe November
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Selective Stopping Program 

2006-2007 No stopping Program 

2008-2009 49% of reduction 

de Lucas et al. Distribution of fatalities in wind 

farms and solutions: the case of griffon 

vultures in southern Spain. Submitted 



Griffon Vulture migration 



Griffon Vulture migration 

0

200

400

600

800

1000

1200

1400

1600

1800

0
1

/1
0

/0
9

0
3

/1
0

/0
9

0
5

/1
0

/0
9

0
7

/1
0

/0
9

0
9

/1
0

/0
9

1
1

/1
0

/0
9

1
3

/1
0

/0
9

1
5

/1
0

/0
9

1
7

/1
0

/0
9

1
9

/1
0

/0
9

2
1

/1
0

/0
9

2
3

/1
0

/0
9

2
5

/1
0

/0
9

2
7

/1
0

/0
9

2
9

/1
0

/0
9

3
1

/1
0

/0
9

0
2

/1
1

/0
9

0
4

/1
1

/0
9

0
6

/1
1

/0
9

0
8

/1
1

/0
9

1
0

/1
1

/0
9

1
2

/1
1

/0
9

1
4

/1
1

/0
9

1
6

/1
1

/0
9

1
8

/1
1

/0
9

2
0

/1
1

/0
9

2
2

/1
1

/0
9

2
4

/1
1

/0
9

2
6

/1
1

/0
9

2
8

/1
1

/0
9

3
0

/1
1

/0
9

0
2

/1
2

/0
9

0
4

/1
2

/0
9

0
6

/1
2

/0
9

0
8

/1
2

/0
9

Number of Griffon Vultures crossing per day (n= 6.039) 



Griffon Vulture migration 
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Griffon Vulture migration 



Griffon Vulture migration 



Griffon Vulture migration 



Selective Stopping Program 

2010: We monitored Vulture migration 

  

 Increased the number of observers 

 during the migratory  period (9 to 13) 

 

 Daily warnings to the observers in 

 the wind farms 

 

  



Selective Stopping Program 

2006-2007 No stopping Program 

2008-2009: 49% of reduction 

2010: 41% of reduction with               

 respect to 2009 

 Muñoz et al. in prep. Combining migration 

            monitoring with selective stopping as 

            a mitigation measure to reduce 

            Griffon Vulture fatalities on a major 

               migration bottleneck area 
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Conclusions 

1. There are very significant differences in mortality rates of 

adjacent wind farms, with the fatalities concentrated in 

few turbines. 

2. There is an urgent need to improve assessment tools to a 

priori identify those locations where the risk of collision is 

high. 

3. The selective turbine stopping is a useful mitigation 

measure, especially when focusing on the most 

dangerous turbines during migratory periods. 
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