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On 24 February 2020, the directors of nine game shooting and countryside organisations issued a joint
statement on the future of shotgun ammunition for live quarry shooting®. The statement expressed
their wish to see an end, within five years, to both lead and single-use plastics in ammunition used by
those taking all live quarry with shotguns. The intention of these organisations is that this transition
should be encouraged to proceed on a voluntary basis. As scientists with experience of studying the
use and effects of lead ammunition, we suggest that the progress of this important transition should
be monitored. Such a monitoring programme would ideally have several strands, covering the use of
shotgun cartridges with different types of shot cups and cases and different metals composing the
pellets. In this document, we describe how we intend to monitor one important aspect of this
transition: the change in the proportion of wild-shot pheasants offered for sale in retail outlets in
Britain which have been killed using lead and non-lead types of shotgun ammunition.

The SHOT-SWITCH project will begin in the shooting season of 2020/2021. In summary, whole
pheasants will be purchased from representative retail outlets or obtained from shoots distributed
across Britain by the principal investigators and collaborators known personally to them. The location
and date of the purchases will be documented. Purchasers will ask the retailer about where the
pheasants were shot and aim to purchase birds killed in their local region of Britain to help ensure
geographically representative coverage. They will purchase a small number of birds from any one
retailer. Each bird will be skinned and dissected with the objective of removing as many whole or near-
whole shotgun pellets from areas with fresh tissue damage as can be readily found. There is a
possibility that some shot embedded in tissues might be from injuries from a shooting event that the
bird survived in a previous season. However, this is considered unlikely because the annual survival
probability of pheasants in areas with shooting is low? and searching for pellets in areas of the carcass
with fresh wounding will tend to find ones associated with the bird’s death. The pellets from each bird
will be washed, dried and put in a sample tube labelled with a code linking the sample to data on the
circumstances of purchase and sent for analysis to the Environmental Research Institute (ERI),
University of the Highlands and Islands (UHI). The shotgun pellets will be examined in the laboratory,
first using qualitative methods. These include recording surface colour, effect of mechanical crushing
and testing with a magnet. This is done to ascertain whether all the pellets recovered from one bird
are similar or whether the bird might have been struck by pellets from two different guns. One pellet



of each type from each bird will be selected at random and analysed chemically to identify its principal
(>50%) chemical element. This will be done using total dissolution and Inductively Coupled Plasma
Atomic Emission Spectrometry (ICP-AES) to estimate the proportion of the mass of each pellet made
up of each of the metals: lead, tungsten, bismuth, iron and copper. The objective will be to determine
the type of shotgun pellets used to kill a sample of >150 pheasants in each shooting season. The
bodies of some pheasants killed using shotgun pellets do not contain any recoverable pellets3, so we
anticipate that it will probably be necessary to purchase >200 birds to obtain the required sample.

As soon as possible after the end of the shooting season, the proportions of birds killed using shotgun
pellets in each class of metallic composition will be published, together with their confidence intervals
and details of the methods used and the provenance of the birds. This procedure will be repeated in
each of the shooting seasons 2020/2021, 2021/2022, 2022/2023, 2023/2024 and 2024/2025, with
publication in each year describing the changes relative to previous seasons. Hence, the study will
cover the whole of the period of the voluntary phasing-out of the use of lead shotgun ammunition
and will provide a measure of its success of special relevance to public and wildlife health. At the end
of the study we anticipate that the full results will be compiled and submitted to a peer-reviewed
scientific journal for open-access publication.

Principal Investigators: Professor Rhys E. Green?, Professor Deborah J. Pain?, Dr Mark A. Taggart®

2Conservation Science Group, Department of Zoology, University of Cambridge, Downing Street,
Cambridge CB2 3EJ, UK.

®Environmental Research Institute, North Highland College, University of the Highlands and Islands,
Castle St, Thurso, KW14 7JD.
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NOTE: Given the COVID-19 pandemic during the 2020-2021 pheasant shooting season, we asked
collaborators to avoid additional risks. Everyone was encouraged to combine obtaining pheasants with
journeys needed for other purposes and some pheasants were also obtained by mail order. Following
government advice, staying safe was essential and our first priority.
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