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The evidence for the adverse impacts of lead in hunting

ammunition grows relentlessly. The highly toxic effects of

lead gunshot to waterbirds have long been recognized, but

many non-wetland species are also prone to ingesting

gunshot. Avian predators and scavengers are poisoned

when they consume meat from animals shot with either

lead gunshot or fragmented lead rifle bullets. The cause for

concern about lead ammunitions has widened markedly

over the last decade to encompass multiple wildlife taxa,

habitats other than wetlands, as well as to embrace food

safety and human health.

Impacts of lead ammunition on species and ecosystems

have been addressed directly or indirectly in multiple

international Multilateral Environmental Agreements.

Globally, lead gunshot has been subject to legislative and

other forms of regulation in many countries over the last 40

years, especially for the protection of wildfowl and their

wetland habitats. However, few countries have regulated

lead gunshot outside wetland habitats or lead in rifle

ammunition (California now being the exception).

It is evident that (1) the problem exists and requires

action, (2) it is well documented, (3) lead-free ammunition

is available, (4) the social constituencies responsible are

identified, and (5) the solutions are apparent. Nevertheless,

action at international and national levels is either lacking

or progress is slow. The question is: why is this? Major

lobby organizations actively oppose attempts to ban, or

even restrict, the use of lead-based ammunition, either out

of commercial interests or because it is viewed as an

unjustified intervention, which fundamentally affects the

right to hunt and is therefore construed as anti-hunting.

Hunters are well-organized at national and international

levels, and are represented effectively by industry and

wealthy, politically influential groups, including heads of

state and royalty, which potentially restricts the level of

debate. Indeed, the public can be surprisingly unaware of

the problems, and decision-makers fail to act appropriately

in the complex and diverse interplay between socio-polit-

ical and economic interests, especially where the debate

may often be dominated by false or anecdotal information.

We believe that the most constructive way to reduce the

use of lead ammunition is through continued and persistent

documentation of the problems, clear presentation of

solutions and more effective outreach at all levels. Clearly,

the foundation for this should be sound science. The evi-

dence for the impact of lead from hunting ammunition on

wildlife and ecosystems is overwhelming (Arnemo et al.

2016). However, it is often widely scattered and poorly

synthesized. A series of scientific publications to improve

organization of the existing knowledge would greatly

improve our ability to support informed debate and provide

the evidence base to international and national decision

makers, the press, stakeholders, and the public.

In the last decade, two major compilations of scientific

research were published as proceedings from international

conferences (Watson et al. 2009; Delahay and Spray 2015).

Both are valuable sources of background evidence for the

problems and provide tools to manage the problems asso-

ciated with dispersal of lead from hunting ammunition in

the natural environment. This Ambio Special Issue ‘‘Lead

in ammunition: Persistent problems and solutions’’ repre-

sents a third step to inform further discussion. This Special

Issue will contribute significantly to better defining the

problems and solutions associated with lead ammunition in

the environment and reducing the adverse impacts of lead

on species and ecosystems.

This Special Issue has relied upon the work of very

many people. We thank the authors for contributing their

research results and original data and the many reviewers

for ensuring the scientific quality of the submissions. Many
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institutions and persons provided significant support to the

production of this collection of papers, including grants

from the 15. Juni Fonden (Denmark) to produce the Special

Issue, and the Aarhus University DCE - Danish Centre For

Environment And Energy for the costs of printing and

distribution. We thank our colleague members of the Pro-

ject Group, Dr. Debbie Pain, Dr. Ruth Cromie, Dr. Jon

Arnemo, and Dr. Rafael Mateo, for supporting the initial

idea of this publication and for prompt feedback on con-

sultations during the whole production process. Finally, we

thank the Editor in Chief of Ambio, Dr. Bo Söderström,

and his staff for ensuring the production and publication of

the final edition.
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