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Drivers of population 
decline and ill-health



Reduced 

• fecundity

• mobility 

• ability to find food & evade predators

• immuno-competence

Sub-lethal impacts of lead poisoning

Newth et al. 2016, Env. Poll.

• 42% clinically significant blood lead levels
• Lead responsible for 1 in 10 in poor body condition  



Fatal lead poisoning from lead shot in waterbirds 



Fatal lead poisoning from lead shot in waterbirds 

Europe: 
~1 million deaths of 17 wildfowl species alone annually. 
~1 million terrestrial birds annually (ECHA, 2022)

Availability and tonnage of lead ammunition in  
           the EU environment

~45,000 tonnes of lead shot and bullets have been dispersed
 annually (wetlands and terrestrial habitats)

~3 million tonnes in my lifetime – unknown proportion recycled



High proportion of quarry species carrying 
embedded shot = 10 – 40%

E.g. European white-tailed eagles – 14-28% deaths

Shot Bullets

Bullets and shot expose predators and scavengers



No safe level of lead exposure 

Petrol          Paint             Pipes         Ammunition



Risks to human health: in particular ‘frequent’ consumers, pregnant women & children

Neurodevelopmental impacts:

1.1 million children at risk
IQ loss of 7000 children / year

70m € / year

For adults range of outcomes e.g.

chronic kidney disease and    

increased blood pressure

CKD - 7.5-75m € / year

Shot
Bullets Lead bullet fragments

Copper bullets
 remain intact



Bullets – copper Shot – steel or bismuth

The One Health 
solution exists – 

non-toxic ammunition



Steps to a non-toxic ammunition future
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Goal: non-toxic ammunition REACH

EU policy initiative

International policy 
mandates
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REACH

Key EU policy initiatives



Non-toxic 
ammo 

demand but
limited supply

Successful EU restriction essential for wider benefits 

Plus e.g. 
Argentina 
Australia
Japan



EU restriction being delayed and repeatedly weakened

– now hunting bullets removed from restriction



Pros 
One Health – huge range of receptors

Sustainable hunting

Markets for healthy game meat

Markets for non-toxic ammunition

End of resource-heavy conflict

Cons 
Less profit on some ammunition lines

Some small/one off costs and inconvenience for hunters

Sporting bodies need to change their rules  



Wildlife is facing a polycrisis…

Pollution 

Non-
sustainable 

take 

Land 
use 

change

Habitat loss  
and 

degradation

Climate 
change

Invasive 
species

Disease

Drivers of population decline…



Take home messages
If we want healthy wildlife, people and environment and 
sustainability of hunting in a modern society, we need to 
regulate the use of lead ammunition

Plea for EU Member States to:

• Put One Health and all the other benefits of a restriction first

• Do not succumb to misinformation/disinformation

• Support the current REACH restriction - value the science and 
the socioeconomic analyses that support regulation under 
REACH

• Find a way to bring bullets back onto the table…

We must not miss this opportunity not just for migratory species 
in Europe but around the world.
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