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Cooperation:

- Swiss Ornithological Institute Sempach

- Cantonal Fish and Game Departments of GR, BE, LU, GL, SG

- Institut of Pharmacology Veterinary and Toxicology, University of Zurich

- Department of Forensic Pharmacology & Toxicology, University of Zurich

- Foundation Pro Bartgeier

- Parco Nazionale dello Stelvio

Amt für Jagd und Fischerei Graubünden
Ufficio per la caccia e la pesca dei Grigioni
Uffizi da chatscha e pestga dal Grischun
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section of bodies / analysis
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results
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Golden eagles � lead concentration in feathers (n = 18)
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Lead concentration in 
segments of the shaft of 
individual flight feathers 
(n = 18). Each flight feather is 
from a different individual 
golden eagle. 
Note the logarithmic y axis
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lead-isotopes analysis: first results

The isotope ratio 207Pb/208Pb differs significantly 
between ammunition and eagle owl and between 
golden eagle and eagle owl. No difference was found 
between ammunition and golden eagle. 

Munition Steinadler Uhu

0.4075

0.4100

0.4125

0.4150

P
b 

20
7/

20
8

�

n= 6

�

n= 19

�

n= 12

Golden eagle and eagle owl: bones
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Ammunition: 5 samples of commonly used projectiles 
(bullets and shot) and 2 shot which were found 
incapsulated in the bones.



First conclusions 
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The evidences point to ammunition as the source of lead in the bodies of 
golden eagels. But alternative lead sources can�t be totally excluded 
(bio-accumulation, soil). 
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Graubündenanalysis of the prey of golden eagels: 

lead concentrations in bones
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Lead isotopes ratio of Pb207/Pb208 and Pb206/Pb208
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Are offals - left in the field by hunters - sources of lead?

Offal of a deer, deposited by a hunter 
during the hunting season 2013 

> 60% of the offals contained lead fragments 
(n = 146; Bassi and Ferloni 2012; Sondrio ).

Shot-channel of a lead bullet in a soap block.

The bullet was 34% lighter after the shot 
(Einstein 25.2.14)
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ibex - hunting  september 2014, Engadin
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Lead signatures and feathers  Pb207/Pb208 and Pb206/Pb208 
(golden eagles n = 15, feathers n = 80)   
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Lead signatures and feathers  Pb207/Pb208 and Pb206/Pb208 
(golden eagles n = 18, feathers n = 80)   
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ANOVA b

.001 1 .001 2.329 .131 a

.028 79 .000

.028 80

Regression

Residual

Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), massea. 

Dependent Variable: alleb. 
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ANOVAb

.000 1 .000 3.989 .067a

.001 13 .000

.002 14

Regress ion

Residual

Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predic tors: (Constant ),  massea. 

Dependent Variable:  gr0.5b. 
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ANOVAb

.000 1 .000 12.793 .037a

.000 3 .000

.000 4

Regress ion

Res idual

Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predic tors: (Cons tant ),  massea. 

Dependent Variable:  gr0.5b. 
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Consequences?
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