Your essential guide to grouse shooting
and moorland management
Who we are
The Game & Wildlife Conservation Trust (GWCT) is a research and education charity conducting
conservation science to enhance the British countryside for public benefit.
For over 80 years we have been researching and developing game and wildlife management techniques
and have had 135 scientific papers published in peer-reviewed journals on issues relating to upland
ecology over the past 46 years. On the basis of our scientific expertise and credibility, we regularly
provide advice to such statutory bodies as Defra, Scottish Natural Heritage and Natural England. We
also provide practical advice to farmers and landowners on how to manage their land with a view to
improving biodiversity.
Much of our research is undertaken in collaboration with other institutions and organisations, including
the following: Exeter, Imperial College London, Newcastle and Aberdeen Universities, the British Trust
for Ornithology, the Centre for Ecology and Hydrology and the RSPB. To help disseminate this
knowledge, representatives of the GWCT sat on over 100 external committees in 2015, including the
following: Defra’s Upland Stakeholder Forum, Natural England’s main board and the UK Birds of
Conservation Concern Panel.

Why we support grouse moor management
After spending 46 years researching and advising in the uplands we support grouse moor management
for three primary reasons:
1. The habitat management undertaken on grouse moors preserves and enhances heather
dominated habitats1.
2. The package of management, notably habitat enhancement along with predator control
contributes to the conservation of a suite of upland bird species including upland waders2–4.
This preservation of habitat and its wildlife thus stems national declines which have been
driven by land-use change, predation pressure and climate change1.
3. This is a land use which delivers high nature conservation value but is funded primarily by
private investment and supports local communities economically, socially and culturally.
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1. Grouse shooting
Q: What are grouse and where are they found?
A: There are four species of grouse in Britain: the
red grouse, the black grouse, the ptarmigan and the
capercaillie. Capercaillie are a protected species with
fewer than 2,0005 individuals in a few pinedominated Scottish woodlands. Like the capercaillie,
ptarmigan are also only found in Scotland, but only
above 800m altitude and are notoriously hard to
count. The black grouse population is UK-wide and
estimated to be 5,100 males5. They are found on
moorland and woodland edges, either coniferous or
birch. Red grouse are one of our few endemic subspecies, meaning that they are only found in the UK, and have a population estimated to be 230,000
pairs5. They are found on heather moorland including both areas of blanket bog and upland shrub heath.
All grouse populations fluctuate in size over the years so these figures are a mid-point estimate.
Q: Which grouse are shot on driven grouse moors?
A: Red grouse. They are regarded internationally as the paragon of gamebirds; their attraction has not
been superseded by the ubiquitous pheasant. The marketplace confirms this view; the cost of driven
grouse shooting can be five times that of a pheasant day for a similar number of birds shot.
Q: So red grouse are wild birds?
A: Yes. Red grouse moors are entirely dependent on wild birds, unlike many pheasant or partridge
shoots, which rely on rearing and releasing. This is because reared red grouse survive badly when
released, and grouse moors have maintained many parts of our upland ecosystem in a suitable condition
for wild birds. This differs from large parts of the lowlands, which have been heavily affected by modern
development and agriculture, and can no longer support a big population of wild gamebirds.
Q: Is driven grouse shooting the one where
shooters wait for the birds to come to them?
A: Yes. Red grouse, pheasants and partridges are
‘driven’, where birds are flushed by a line of beaters
and fly over the people shooting, who are stationary
in a line. On grouse moors they typically stand in a
line of ‘butts’ – screened stands for one shooter. But
red grouse are also shot ‘walked-up’, where the
participants walk across the moorland, flushing birds
as they go; and ‘over dogs’, where walking shooters
use trained pointing dogs to find grouse.

Driven grouse shooting: Inside a butt, a “loader” prepares the
guns for the person shooting (the “gun”).

Q: Are there benefits of driven grouse shooting over walked-up shooting?
A: Yes. Driven moors invest more in staff, time and equipment, which allows more consistent predator
and disease control and enhanced habitat management. A driven grouse shoot can make this additional
private investment because the private and market demand for driven shooting is higher, and therefore
so is the economic return6. Walked-up shooting is a highly engaging sport, but it cannot typically provide
the wide range of associated benefits provided by driven shooting because of its lower economic
turnover.
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Q: What are the conservation benefits of driven shooting?
A: Moors managed for red grouse are shown to be better than other land uses in maintaining heatherdominated habitat1, and both directly and indirectly support the species that depend on or thrive in it.
This is important because 75% of the world’s heather moorland is found in Britain7. In addition, many
species of upland birds, including curlew, lapwing and golden plover, are more numerous and breed
more successfully on moorland managed for red grouse than on other moorland not managed in this
way2,3,8,9. The way the keepers manage the land is beneficial to these birds, some of which are of
conservation concern, and whose populations are declining nationally and internationally10.
Q: Are these benefits widely recognised?
A: Yes. In response to the last petition to ban driven grouse shooting, the UK government released a
statement recognising that “When carried out in accordance with the law, grouse shooting for sport is a

legitimate activity and in addition to its significant economic contribution, providing jobs and investment
in some of our most remote areas, it can offer important benefits for wildlife and habitat
conservation”11.
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2. Conservation on grouse moors
Q: What are the primary reasons the GWCT supports grouse moor management?
A: There are three main reasons:
1) The habitat management undertaken on grouse moors preserves and enhances heatherdominated habitats1.
2) The package of management, notably habitat enhancement along with predator control,
contributes to the conservation of a suite of upland bird species including upland waders2–4.
Preservation of habitat and wildlife thus stems a national loss to land-use change, predation
pressure, climate change and wildfire1.
3) This is a land use that delivers high nature conservation value but is funded primarily by private
investment and supports local communities economically, socially and culturally.

Q: Why is heather moorland so important?
A: Heather-dominated moorland habitat supports many biological communities that are either only
found in the UK, or are better developed here than elsewhere12. 13 of these communities are listed
under EC Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Flora and Fauna.
This environment also supports a unique collection of bird species (an “assemblage”), which contains 18
species of European or international importance13. The 1992 Rio Convention on Biodiversity ratified the
global importance of UK heather moorland14.
Q: Okay, but don’t other countries have heather too?
A: Yes, but none have extensive heather uplands. Most other heather areas are lowland or coastal,
leaving the UK responsible for 75% of the world’s heather moorland7. Until the early 2000s heather
cover was falling sharply in the UK, and in some areas the habitat is being lost to forestry. Many of the
best areas are in our national parks and are protected as Sites of Special Scientific Interest (SSSIs) or are
‘Natura’ sites – Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) – in
recognition of their importance. This is the highest level of EU habitat protection.
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Q: Which bird species thrive on moors managed by gamekeepers?
A: Many birds do better on moors managed for red grouse than on less-managed moorland. These
include globally threatened species such as curlew and merlin but also red grouse, black grouse, golden
plover, lapwing, snipe, greenshank, buzzard, short-eared owl and black-headed gull2,8,9. However, there is
also evidence that other species including crow, meadow pipit and skylark do less well on grouse moors,
in some cases because they prefer a grassier environment2,3.
Q: Isn’t curlew our bird species of highest
conservation concern?
A: Yes. Scientists from the RSPB published a paper in 2015
stating that the curlew should be considered our species of
highest conservation concern. Several studies show curlew do
better on grouse moors in terms of either abundance or
breeding success. This is probably because of a combination of
factors that benefit them, including predator control and
heather burning2–4,9,15.
Q: What about merlin?
A: A recent study of merlin divided England into 1km squares
and looked for evidence of breeding merlin. These squares
were then correlated with a map of known grouse moors to
see where merlin are breeding. 80% of squares containing
merlin were found to be on grouse moors, with only 20%
on non-grouse moors, so it is clear that grouse moor
management helps provide a suitable nesting environment
for these birds16.
Q: Okay, but do we really need to manage moors for these species to thrive?
A: Without moorland management, these species would still exist, but at much lower densities, in much
less well-connected populations, leaving them at greater risk of local extinction. British moors are the
product of thousands of years of management by man. Forests were cleared and vegetation maintained
by grazing and burning to produce the heather-dominated heath landscapes that now exist. If
management ceased (including farming and forestry), heather would be lost from all but the highest and
wettest areas and replaced with scrub and tree regeneration. Some species would benefit and some
would decline, notably those that prefer open landscapes.
Q: What happens when driven grouse shooting stops?
A: Heather moorland would probably be converted to either grazed grassland or forestry; between the
1940s and 1980s moors that lost grouse shooting lost 41% of their heather cover, while moors retaining
shooting only lost 24% of their heather cover1. However, many areas currently under management for
red grouse are now also designated as SSSIs or SPAs for wildlife. Although grouse moor management is
acceptable on these sites, the environmental impact of forestry or heavy grazing means that these
alternatives would not be permitted. Therefore, banning driven grouse shooting would likely lead to
abandonment of these areas and the current management of heather and peatland would cease.
Q: What happens to the wildlife when grouse moors are left unmanaged?
A: Grouse moor management was abandoned in the Berwyn Mountains in north Wales in the 1990s.
As a result of management stopping, curlew, lapwing, golden plover, redshank, red grouse and black
grouse populations have all declined to the point where several species are extinct in some areas17.
Many of these are the very species that the area was designated to protect.
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3. Heather burning
Q: What is prescribed heather burning?
A: This practice has several names – rotational burning, muirburn, prescribed burning. It is the planned
burning of small areas of older heather, with the aim of achieving a low intensity, quick, ‘cool burn’ in
small patches, which removes the canopy but does not affect the underlying peat or soil layer.

Q: Why is it done?
A: As heather and grass plants become older, they become less palatable (tasty) and less nutritious
(tougher and lower in nutrients). The process of burning small areas removes the older growth and
allows the plants to regenerate after the burn. New heather and grass shoots follow, and these, along
with the flush of plants such as bilberry or blueberry, are key food for red grouse, deer, mountain hares
and livestock. Burning patches of heather in different years in this way provides a patchwork of areas of
heather of different heights. This mosaic provides areas that are suitable for feeding, breeding and cover
in close proximity to each other, and is beneficial not only to grouse but also to other moorland birds18.
Q: When is heather burning carried out?
A: Various laws only allow burning to be carried out between October and April. Most burning occurs
in the spring when the plant material has dried out, allowing it to burn while cold, damp conditions
underfoot mean the fire is most easily controlled. Burns are not performed in summer when birds and
animals are breeding, the daily temperatures are warm, fuel is variable in dryness, and underlying peat
may have become dryer.
Q: Is heather only burnt on grouse moors?
A: No. Although it is often associated with this land use, and presented as such in the media, heather
burning is carried out for livestock grazing on moorland, as well as in other environments. A recent
study of land use in Scotland looked at 26 estates and found that heather burning occurred on 23 of
these, although grouse shooting was only the main land use on 10. The others stated their predominant
management was for deer stalking, sheep grazing or conservation. Those estates that manage for grouse
shooting had 15% of land managed by burning per year, compared to 5% of land on other estates9.
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Q: So burning is good for animal food, but what effect does it have on moorland biodiversity?
A: A recent independent report by Natural England, “The effects of managed burning on upland
peatland biodiversity, carbon and water”, examined all the appropriate scientific literature related to
burning, which we refer to heavily in answer to the following questions19. With respect to biodiversity,
most studies examined in this report indicate an overall increase in species richness or diversity when
burning is considered at a whole moor level19. Burning affects the invertebrate species (including insects,
spiders and earthworms), lichens, mosses and higher plants present on moorlands, removing some and
supporting others in the regenerating areas. Because burning takes place in small areas typically leaving
over 85% unburned in a year and 65% unburnt for more than three years, many studies assessing the
whole of a moor indicate an overall increased biodiversity. A recent moorland review by Scottish
Natural Heritage (SNH) noted that much of the conservation benefit from burning depends on local
site management and conditions20. Furthermore, a recent article examining moorland sites in Scotland
over 44 years concludes that without burning, biodiversity decreases and states “to maintain diversity,

timely burning is recommended”21.
Q: Can burning also boost curlew numbers?
A: Yes. A recent paper shows that curlew are more abundant as the percentage of recently burnt
ground increases9. Golden plover also prefer to nest in areas of heather, particularly where burning has
occurred in the last five years. As with any land management intervention, heather burning influences
the species that live in the area. Some species will benefit and some will be disadvantaged.
Q: Do conservation organisations use it?
A: Yes. Fire is an important and widely used management tool with a vital role to play in the
maintenance and recovery of several habitat types, including heather moorland. SNH and Natural
England burn heather and gorse and approve its use on many moorland SSSIs; the RSPB burns on a
number of its upland reserves; the national park authorities recognise the value of muirburn and use
it on Exmoor and in the New Forest to improve grazing; the National Trust has burning regimes on
many of its upland holdings; and the Wildlife Trusts set fires to burn brash in coppice woodland and
reed swamp.
Q: So curlews and grouse will be okay if other moorland users burn the heather?
A: No, because along with heather burning, grouse moor management also includes predator control,
while few other upland habitat managers undertake this activity sufficiently to reduce predation on
ground-nesting birds. See section 6: Upland Predator Control.
Q: What would happen to the vegetation if the heather were not burnt?
A: It depends on the environment in question. All upland moors tend to be lumped together when
discussing these complex issues, whereas in fact there are several distinct ecosystems, including blanket
bog/deep peat, and heather-dominated dry heathland.
Q: Okay, so what would happen on blanket bog/deep peat?
A: Areas that experience high rainfall and low temperatures, usually at high altitude, with ground that is
waterlogged for most of the year, can produce areas of ‘blanket bog’, where a peat layer of variable
depth covers the whole landscape. Heather in these areas may be naturally prevented from becoming
rank by compression under deep winter snow cover, which allows side shoots to touch the ground,
root and spread laterally. In such areas, the need for heather burning is lower as the heather grows
more slowly.
Q: What would happen on heather-dominated heaths?
A: The current landscape of open heathlands dominated by heather is generally perceived as a ‘natural’
environment, whereas in fact it is the product of thousands of years of management by man. Forests
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were cleared, and vegetation maintained by grazing and burning to produce the heather-dominated
landscapes that now exist. If management in these areas were stopped, heather would be lost, scrub
and tree regeneration would gradually occur, and over many decades it would progress to a vegetation
community of shrubs, bushes and trees.
Q: Is there an alternative to heather burning?
A: Moorland habitats can be maintained in a mosaic of heights and densities by burning, grazing and
more recently cutting. Grazing alone is difficult to manipulate between too little and too much, but can
be an important management technique used alongside burning or cutting. Cutting requires low slope
angles and smooth terrain to avoid machinery damage. Where access is possible it can be a valuable
tool in areas of high fire risk or fire impact. Care needs to be taken not to cause compaction damage
with machinery, or leave dense cut litter, which suppresses regrowth of the heather.
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3.1 Heather burning and peat formation
Q: How is peat formed?
A: Certain plant species tend to be thought of as peat-forming, including mosses and sedges. These
grow and die back in waterlogged conditions. The low oxygen content of these conditions prevents
rapid decomposition of dead material to humus (like compost). Instead, the plant remains are slowly
compressed as more dead material falls each season, these layers of matter eventually turning into peat.
The peat is deepest where wet conditions are maintained for thousands of years, shallowest where the
climate is drier and ground conditions more free-draining.
Q: Why burn peat?
A: Peat is not burnt. In controlled muirburn only the growing plants are burnt. Uncontrolled fires,
maliciously or carelessly set, can burn into peat causing very severe damage and loss of carbon.
Q: Does heather burning affect peat formation?
A: Research into the effect of burning on Sphagnum species gives mixed results. Some studies indicate
that the rate of peat accumulation may be lower where managed burning is used22, however recent
evidence suggests that where the interval between prescribed burning is short (ten years), the
abundance of Sphagnum increased. This remains true when comparing ground under ten-year burning
rotation to ground that has not been burnt for 60 years23. The paper finds “no evidence to suggest that
burning is deleterious to peat-forming species; indeed, it was found to favour them”. The evidence is
conflicting and further research is needed.
Q: Can heather burning affect the underlying peat?
A: Sometimes, and sometimes not. The answer to this question depends on many factors, including
what sort of burns are performed (i.e. size, temperature), the frequency, and the type of peat that is
present. The answer can range from there being no effect in the case of appropriately performed and
controlled ‘cool’ heather burning, to there being a severe effect in the case of ‘hot’ burns and serious
wildfire.
Q: What do you mean by ‘cool’ and ‘hot’ burns?
A: ‘Cool’ burns pass quickly over the surface, burning the over-ground vegetation but not affecting the
humus or litter layer on the surface of the peat. The temperature at ground level remains low. ‘Hot’
burns occur when the fire passes more slowly, burns more intensely and incorporates lower layers of
vegetation. This can result in ignition of the underlying peat, temperatures becoming higher still, and
difficulty in controlling the fire.
Q: Why is heather burning being used as a reason to ban or regulate driven grouse shooting?
A: Although heather burning is carried out in other settings, it is often associated with land managed for
grouse. Particularly driven grouse shooting, as higher numbers of birds are needed to operate this kind
of shooting. Where heather burning is not performed appropriately, negative effects can be seen.
Q: What can these negative effects be?
A: Poorly performed or poorly controlled heather burning, or wildfires, can have a negative effect on the
underlying peat; contribute to the release of greenhouse gases or carbon (of which peat is a major
store); have a detrimental effect on water quality; and lead to wildfires.
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3.2 Heather burning and water quality
Q: Are studies on the impact of burning on water quality
conclusive?
A: No. The effect of heather burning on water quality is
still being studied, with different pieces of evidence
suggesting different outcomes. There is some evidence
that burning may be associated with increased water
colour, and some sources equate this to an increase in
dissolved organic carbon (DOC) in the water. However,
one study clearly showed that the colour of water is not
always a good indicator of DOC, and that DOC did not
rise in response to burning24.
Q: Why is the impact of burning on water not yet fully understood?
A: Results differ depending on the length of time since burning, and the scale at which the studies are
performed. The possible effect of burning on water quality and amount of run-off is also complicated by
interactions with other upland management, such as woodland expansion and grazing. These
interactions have been little studied.
Q: How do I understand the true situation when the evidence is not clear cut?
A: This is a difficulty that is often encountered in the early stages of research into a complex subject.
The evidence base is building up but has not yet revealed a definitive answer. There are many reasons
for this, including the interplay of many factors and the complexity of the wide variety of ecosystems
under consideration. Furthermore, management practices such as ‘burning’ in fact consist of a range of
techniques with many variables. A simple answer to such questions is rarely available, and a balanced
review of the facts often reveals a more complex picture. Those that attempt to present a simplistic
view do not represent all the evidence. This view was expressed in a recent peer-reviewed paper by 13
authors who are concerned about the simplistic and provocative position taken towards burning by
many bodies. They state that “We, therefore, suspect that much of the contextualisation in recent fire-

related studies stems less from evidence of the environmental effects of managed burning and more
from attitudes towards the forms of land-ownership and other management practices associated with
burning in the U.K.”25. Until integrated evidence is available, all scientists should be concerned when
potentially interesting and informative research is used as a forum to propagate what amounts to
hearsay or to promote political agendas25.
Q: Without heather burning, would water from moorland be clear?
A: No. Water from peatlands has always been what the water industry calls ‘discoloured’, as a result of
draining through the peat. It is likely that water draining through upland forestry would be similarly
discoloured. Evidence suggests that heather burning can be associated with increased water
colouration19, but this is not conclusive. The EU has set standards for water quality that go beyond its
purity and safety and include its colour. Water companies must therefore treat water from peatlands to
meet these standards. Many water companies have land holdings in upland areas and rent their land for
grouse shooting. This would be unlikely to happen if it was damaging water supply.
Q: Is anything being done to address some of the possible effects of upland burning on water?
A: The moorland management community do not want to cause water quality issues, or burn
unnecessarily. Burning is increasingly being focused on drier peatland, away from blanket bog where the
benefits to grouse of burning appear lowest, and the risk to Sphagnum greatest. Natural England has
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been working with moors on a transition process that reduces impacts on blanket bog and on grouse
productivity for the last four years.
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3.3 Moorland wildfires
Q: What causes wildfires?
A: The evidence base examining the causes of vegetation fires is very limited. The Fire Service Incident
Recording System does not include cause or source of ignition, unless an investigation is conducted
which is very rare for vegetation fires. Therefore, the relationship between the use of prescribed fire and
the frequency and extent of wildfires on moorland remains unclear. This is an area which needs more
research.
Q: Does prescribed heather burning lead to wildfires?
A: There is evidence that sometimes prescribed burns are not adequately controlled and can lead to
wildfires20. However, evidence also suggests that the benefits for wildlife, wildfire reduction and
promoting habitat growth outweigh the risks. For example, in the Peak District, grouse moor
management is associated with a lower frequency of wildfire26. There is evidence across the world for
the benefits of prescribed burning in reducing wildfire risk27, but there are not enough studies specifically
referring to the UK moorlands, and experts call for more research25,28.
Q: How could rotational burning reduce wildfire risk?
A: Fuel load and structure are critical factors in how fire behaves. Prescribed burning reduces the
accumulation of old, woody heather, which can build up to a large stock of potential fuel, so heather
burning reduces the likelihood (and intensity) of fire19. Prescribed burning may also create fire breaks,
which can hinder the spread of wildfire.
Q: Are wildfires always bad?
A: Wildfires are uncontrolled and may burn hot and deep, in the worst cases igniting the underlying peat
and burning for months. This can then also lead to a cost to the public purse with extensive and
prolonged use of the fire and emergency rescue services in difficult to reach areas. These factors are
very rare occurrences in prescribed burns. However, there is also evidence that wildfire can have little
or no lasting impact on habitat or wildlife20.
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4. Moorland drainage
Q: Why were our moors drained?
A: Although some moorland drainage is centuries
old, in the 1960s and 70s government subsidies
were paid to moorland owners to dig drainage
ditches (sometimes called ‘grips’). Drainage was
performed with the purpose of lowering the water
table and removing surface water to improve the
vegetation for livestock grazing, as part of the postwar drive for “more food from our own resources”.
At the time there were thought to be benefits to
grouse as well in improved food, cover and reduced
disease transmission.
Q: What else did successive governments encourage drainage for?
A: Large areas of British moorland have been drained for commercial forestry29, and woodland planting
on the hill and hill edge continues to affect our hydrology. More than half of the agricultural land in
Britain has been drained29.
Q: Did the GWCT advise moor owners to dig drains for grouse?
A: No. As far back as 1970 our advice was that draining on level waterlogged peat was slow, costly and
usually ineffective, and could lead to gully erosion30.
Q: What are the effects of drainage?
A: Upland drainage has been associated with several negative effects on moorland, including changes in
water flow over and through the soil, with increases and decreases in flood peaks, lowered water table,
altered sediment flow, erosion, increased colouration of water and reduced invertebrate populations.
For these reasons, many upland landowners, including grouse moor owners, are actively blocking drains
to restore moorland at their own expense. The Moorland Association have reported an estimate by
Natural England that around 18,000 hectares of moorland habitat on grouse moors has been restored
across northern England31.
Q: How are moors being ‘rewetted’?
A: Various methods are being used on a site-by-site basis. Typically, drains are physically blocked at
intervals. Drains can be blocked with peat if they are small and on a flat area. Larger drains have been
blocked with bales made of woody stems of heather, wood or plastic dams. Innovative drain-blocking
uses old fishing nets filled with crushed glass. Some drains can also be ‘reprofiled’ where steep edges are
flattened out, reducing flow rates and encouraging plant growth.
Q: Will this solve downstream flooding?
A: No, because eventually all these peatlands will be full of water with no more capacity. The National
Ecosystem Assessment indicated that the opportunities for peatland restoration to modify runoff
regimes were likely to be slight and were uncertain, but should be taken32. In the long run, however, fully
rewetted systems will not contribute to slow water release as saturated peat is 98% water and the
water table so high that there would still be the likelihood of rapid runoff response.
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5. Disease control on grouse moors
Q: What veterinary interventions are used on
grouse moors?
A: Diseases are controlled in livestock (most often
sheep) and in red grouse on moors. In both animals the
parasites controlled are internal worms and external
blood-sucking ticks. Though the two species share the
same tick species, the internal worms they have are
different.
Q: Why are ticks a problem?
A: The sheep or deer tick (Ixodes ricinus) found on sheep also feed on red grouse and other moorland
birds, to whom they can pass a virus called the louping-ill virus (LIV). LIV disease can cause up to 80%
mortality in red grouse chicks.
Q: What is done about this?
A: The number of ticks that are present in a given area can be reduced by limiting the number of
hosts – a very long-term approach – or treating the hosts. Sheep have been treated with anti-tick
medication (acaricides) for over 50 years for their own health. To reduce the number of ticks on
moorland, generally the sheep need to be dipped once or twice more than usual in the summer.
The GWCT have developed and continue to research new methods of tick control. If a large
population of deer are providing an additional host and inflating the tick population, deer numbers can
be reduced on the moor.
Q: Are these treatments dangerous?
A: No. The medication that is used to reduce ticks on sheep that graze moors is the same as that used
on sheep farms across the country.
Q: Do these ticks also affect humans?
A: Yes. Ticks also bite humans, and our dogs, where they can be a vector for the Borrelia parasite that
causes Lyme disease. This can be very serious if not diagnosed and treated.
Q: What about other moorland birds?
A: Ticks also feed on other moorland birds. Although it appears that waders such as curlew do not
contract LIV, excessive tick burden has been cited as a cause of mortality for curlew chicks33. It is known
that high numbers of ticks attached around the face can be debilitating for the chicks of moorland birds.
In one study 91% of curlew broods contained chicks carrying ticks at an average of 4.5 ticks per chick,
and a maximum of 64 ticks on one individual34.
Q: What else is administered to the animals on grouse moors?
A: Upland sheep and red grouse suffer from different parasitic worm infections, though the chemicals
used to treat them are the same. Sheep are regularly treated throughout the year against a range of gut
parasites to prevent loss of condition and poor lambing. In red grouse the most important disease
(strongylosis) is caused by the strongyle worm and has a similar effect, reducing survival and breeding
performance. Historically, strongylosis has driven grouse population cycles, with crashes in red grouse
numbers as a result of this disease every few years. If strongylosis is affecting the birds on a moor,
medicated grit can be provided under the supervision of a veterinarian. This controls the parasite,
improving the survival and breeding performance of the grouse population.
© 2016 Game & Wildlife Conservation Trust
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Q: Are all moors distributing this medicated grit all the time?
A: No. Use is regulated and it is only provided when the birds need it, when prescribed by a vet.
Typically demonstrating need involves the moor collecting sample worm burden data from grouse to
test for worm numbers.

Medicated grit to control strongyle infection is provided in grit trays, which can be closed as necessary to
prevent or allow access when appropriate. Use is prescribed by a veterinarian.

Q: What effects could the grit be having on the environment or other species?
A: The active ingredient that is applied to the grit is called flubendazole, which is an anti-nematode
(worming) agent that is given to livestock across the country in far greater quantities than would ever be
present on a moor. As a licensed medication, it has passed thorough investigations into the effect on
non-target species, as well as the wider environment.
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6. Upland predator control
Q: Why is predator control necessary?
A: The modern world has created an environment
where generalist predators thrive to the extent that
they can seriously impact on the status of a wide
range of vulnerable species, especially ground-nesting
birds, such as red and black grouse, lapwing and
curlew. For example, a large European study has
shown that 65% of curlew nests observed between
1996 and 2006 were destroyed by predation35.
Q: Why is it acceptable to control one animal for the benefit of another?
A: The justification for predator control as part of game management is that it leads to good
conservation of wildlife and habitats in the countryside, as long as it does not threaten the conservation
status of our native predators. Many of the prey species are of conservation concern, whereas many of
the predators in question are thriving.
Q: Do predators really have such a large impact on prey populations?
A: In some circumstances, yes. Since the early 1980s, the GWCT has published over 150 papers
considering predation effects. These clearly show that predation pressure can depress numbers of
game and other wildlife36,37. The reduction in abundance is caused by losses of adults, eggs or young.
Reviews of many research papers indicate that predator control can prevent the recovery of declining
species of wildlife38.
Q: Does reducing predators actually help those vulnerable species?
A: Yes, where predator control is done to an effective level, and habitat is suitable. Many of the benefits
of grouse moor management, particularly for the grouse and breeding waders, and species such as
mountain hares, come directly from legal predator control. For the bird species this has been shown by
an experimental study examining the effect of predator control alone. Predator control allowed groundnesting birds to breed on average three times more effectively than when predators were not
controlled4.
Q: Did this improved breeding success lead to larger populations?
A: The effect of this on the curlew population was marked – in the absence of predator control, curlew
numbers were dropping by 17% per year. When legal predator control was implemented, curlew
numbers rose by 14% per year (after a lag period as the new chicks reached breeding age)4. We have
calculated that the low breeding success seen on moors where predators were not controlled in this
experiment could lead to a drop in lapwing and golden plover numbers of 81%, and curlew of 47%,
after ten years39.
Q: What do you mean by “legal predator control”?
A: Lethal control of certain abundant generalist predator species is allowed under UK law, without
individual licences. The methods used are regulated by the legislation, and are also guided by best
practice codes.
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Q: Is predator control only done on grouse moors?
A: No. Grouse moor keepers are not alone in
controlling predators; many conservation bodies
control them for the protection of vulnerable
wildlife. Foxes and crows are controlled by and for
many farmers to protect lambs and breeding ewes.
Predator control is an essential part of supporting
rare species such as the grey partridge in lowland
areas, and mink are routinely killed in order to
protect water voles on Wildlife Trust reserves.
Q: What predators are controlled?
A: The main species targeted are foxes and carrion crows but also stoats, weasels, rats and feral cats.
Q: How are they controlled?
A: Spring trap, cage trap, snare or shooting. All are regulated activities in the UK, with training advisable
in all regions and mandatory in some parts of the UK. Best practice is continuously researched and
revised by the GWCT.
Q: What effect does it have on predator numbers? Will they go extinct?
A: In regions where a high game interest predominates, for example where several neighbouring
properties are managed principally for grouse, some predators could be scarce as a result. Low numbers
in one area can be offset by good numbers of the same predators in other regions, so that the
conservation status of the predators is secure, while other important ecosystem services are being
delivered as a consequence.
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7. Hen harriers and red grouse
Q: Is there a conflict between driven grouse shooting and the
conservation of birds of prey?
A: Yes. Our research shows that the predation on grouse by a
large number of hen harriers and other raptors can prevent a
grouse population recovering from a density too low to be
sustainably shot.
Q: Has this actually happened?
A: Yes. The Joint Raptor Study (1992-1996) and subsequent
studies at Langholm Moor in Scotland described how a grouse
moor could become uneconomic because of raptor predation
and no longer support moorland management. Here the
gamekeepers lost their jobs, there were knock-on effects in
the local economy, and numbers of ground-nesting birds
declined, including waders and hen harriers themselves.
Without new kinds of management such as diversionary
feeding and brood management, you cannot have viable
grouse shooting alongside large numbers of hen harriers.

© Laurie Campbell

Q: How many hen harriers are there in the UK?
A: As hen harriers are a migratory species, it depends when in the year you count them. In terms of
nesting birds, in 2010 there were 630 hen harrier nests in the UK5,40. A national survey has been
undertaken in 2016 and we await these results.
Q: How many hen harriers are there in England?
A: Hen harriers don’t stay within the borders of countries so again it depends when you count them.
England has higher numbers of harriers during migration and in the winter, when harriers visit from
Scotland and continental Europe. Counts are not made of how many stay all year in England.
Q: How many breed in England?
A: The most recent published scientific paper reporting breeding hen harriers across the UK was in
2010 and found 12 nests40. Natural England also monitors the number of successful nests reported each
year, and this number fluctuates – in 2013 there were no successful nests, and in 2015 there were six41.
Q: How many hen harriers could settle in England and not affect land management?
A: The Environment Council harrier mediation process modelled how many harriers could settle and
have only a minimal effect on land management42. Based on an estimate of the area of suitable habitat, a
sustainable number could be 82 pairs of hen harriers in England.
Q: You say ‘suitable habitat’ – how much of that is on grouse moors in England?
A: 50% of the suitable English habitat is found on grouse moors – so there could be up to 41 pairs on
English grouse moors.
Q: Why are there so few hen harriers on the 50% of suitable habitat in England that has no driven
grouse shooting?
A: It is likely to be a combination of harrier nests being predated, lack of food43, disturbance, and
possibly failing to have enough birds settled in an area to make it attractive to others. Two papers,
published in 2013 and 2016 identified that hen harriers benefited from the control of predators, such as
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foxes and crows, performed by gamekeepers to protect red grouse44,45. Another paper published in
2014 noted that over half the hen harrier breeding attempts on Skye failed due to predation46. More
research is needed.
Q: Why are there so few hen harriers on English driven grouse moors?
A: In addition to the reasons above, it has been shown that illegal culling by gamekeepers can restrict
hen harrier numbers on some grouse moors47,48. If there are too many harriers on a moor the shoot
becomes uneconomic, the gamekeepers lose their jobs, and numbers of ground-nesting birds decline,
including ones of conservation concern such as waders. The Joint Raptor Study and subsequent studies
at Langholm demonstrated that this situation can really happen and is no exaggeration.
Q: So what can be done?
A: Now, after 15 years of talks, 20 reports, three governments and six years of mediated conflict
resolution talks, the aim is to implement the Defra Hen Harrier Action Plan, published in January 2016.
This plan recognises the source of the conflict, and brings together several approaches to mitigate it. The
combination of diversionary feeding, brood management, winter and roost protection, reintroduction
into previously occupied areas, population monitoring, and increased intelligence and prosecution efforts
offers the best solution to resolve this divisive issue.

© Laurie Campbell

Diversionary feeding means providing alternative food to hen harriers during the two
to three months when they are breeding so that they kill fewer red grouse chicks.
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8. Mountain hares and red grouse
Q: Where are mountain hares found?
A: Mountain hares are native to Britain, and used to live
across the country, but the introduction of the brown hare in
Roman times led to the retreat of mountain hares to the
uplands. Mountain hares can feed on heather and other
moorland plants, while the brown hares need lowland grasses
and agricultural crops. Now, there is a large core
population in the Scottish Highlands, a well-established
population in the Southern Uplands, and a small one in the
Peak District. Those in northern Wales have probably died
out in the last two decades.
Q: How many mountain hares are there in Britain?
A: The last figures, published in 1995, suggested that there
were approximately 350,000 mountain hares in Scotland, but
this is just an estimate. We don’t know how many there are
in absolute terms because hares are hard to count; they are
well-camouflaged with ‘crouch and freeze’ behaviour. We do
know something about their range and how many are killed
© David Mason
each year, which act as indexes of change. The best way of
counting hares to get a density figure is the subject of ongoing research undertaken jointly by the
GWCT and the James Hutton Institute in Scotland.
Q: What information do we have?
A: Currently most of the information on hare population trends is drawn from reports to the GWCT
about the number of hares shot on estates as part of the GWCT’s National Gamebag Census (NGC),
and two surveys for government that mapped the hare’s range.
Q: Is the population of mountain hares declining?
A: Since the 1950s, when keepering increased again after World War II, the NGC shows a clear cyclical
pattern of peaks and troughs. This very long-term data shows that changes in numbers of hares by more
than tenfold are quite natural. Despite these large short- and medium-term changes, there is no
discernible long-term trend in numbers of hares in the bag.
Q: So hare populations naturally fluctuate?
A: Yes. Research suggests that hare numbers can fluctuate naturally for many reasons: parasites, weather,
predation and habitat quality. Natural declines of ‘5-100 fold’ followed by recovery are a feature of bag
records long before culls for disease control were an issue. This suggests that large bags indicate high
hare abundance rather than high cull rates, and vice versa. However, research is needed to better
understand how trends in bags are influenced by changes in cull effort.
Q: If populations change so much, how would we know if the mountain hare population were genuinely
declining?
A: Range contraction is often the first sign of a population in trouble. This means that the area in which
the species lives is shrinking. The GWCT established in 2008 that the Scottish range of mountain hares
is not shrinking49. In fact, Scottish mountain hare densities have regularly been ten times higher than are
typical in continental Europe.
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Q: Do mountain hares live on grouse moors?
A: Yes. Heather moorland actively managed for red grouse provides very good habitat for mountain
hares. It is probably the intensive fox control, combined with rotational burning to produce young
heather growth, that benefits both grouse and hares49.
Q: Are mountain hares culled on shooting estates?
A: Although mountain hares thrive on grouse moors, hares can sustain high levels of ticks and the tickborne louping-ill virus, bringing them into apparent conflict with red grouse. However, we have always
been clear that the priority for disease control should be treating sheep and deer management before
considering hare culls. Where these measures have been implemented and ticks remain a problem for
grouse, hare numbers may need to be temporarily reduced to suppress the parasite and disease.
Q: Is that legal? Aren’t mountain hares protected?
A: It is legal, as long as it is done sustainably. The mountain hare is listed under Annex V of the EU
Habitats Directive (1992) as a species “of community interest whose taking in the wild and exploitation
may be subject to management measures”. As well, Article 14 of the directive requires member states
to ensure that the exploitation of such species “is compatible with their being maintained at a favourable
conservation status”.
Q: Does the population persist after a cull on a grouse moor?
A: Yes. Hares are commonly seen even in areas where there are intensive culls, suggesting that the
population is more robust than commonly portrayed. However, this cannot be taken for granted, and
sustainable management of hares must go hand in hand with sustainable management of grouse.
Improved monitoring methods would help us understand the effects of culls, with the NGC as a means
of putting current hare bags in the context of past changes in bags. This is a sound, evidence-based
perspective for policy makers.
Q: Would hares benefit from banning driven grouse shooting?
A: It would depend on what land use replaced grouse shooting. However, the Mammal Society says the
following50:

“Mountain hare numbers have declined locally where favourable habitat such as former
grouse moors has been afforested or heather has been removed by excessive grazing.
Young forestry plantations can support high densities of hares which sometimes cause
significant damage to trees, but these high densities decline once the forest canopy closes,
and the ground vegetation is diminished.”
Our research would also suggest that without predator control and the maintenance of open moorland,
mountain hare numbers would fall, and likely become fragmented, increasing their risk of local
extinction. It appears grouse moor management has driven our uniquely high densities of mountain
hares, so grouse moor managers should be encouraged to take responsibility for maintaining this
situation.
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9. Alternative moorland use
Q: Why do our moors need to be ‘used’?
A: Moorlands would not exist without being ‘used’, i.e. having an economic purpose; they are cultural
landscapes extending back thousands of years. In the uplands, grouse and deer shooting, livestock
grazing and forestry can provide an economic return. This activity has matured to also support a
uniquely important landscape, range of habitats, and wildlife. Our lowlands have been much more
affected by land use than our uplands.
Q: What else can these moors be used for?
A: Many of the areas where moorland is used for grouse shooting are classified as Less Favoured Areas
(LFAs), indicating that agricultural production or activity is more difficult because of natural handicaps.
The historical options for profitable use of the land are few, being mainly limited to grazing by livestock,
commercial forestry or game management. Tourism benefits from the maintenance of these open
upland landscapes but rarely makes a contribution to the maintenance costs. Commercial or state
incentives would be needed to drive other upland land uses such as carbon storage, renewables or
water management.
Q: Which land use is ‘better’?
A: All land usage has an impact on the environment. Specific consequences of these land uses have
been identified but it is our belief that a direct comparison of “which is better?” is not possible or
appropriate. Different species thrive in different environments, therefore sustainable biodiversity on our
moorlands is best supported with a varied mix of management across the wider landscape9. A similar
position is true for other ecosystem services such as carbon storage, flood protection, cultural value or
economic activity. The UK National Ecosystem Assessment report did not attempt to describe better or
worse ecosystems for this reason, noting that: “For mountains, moorlands and heathlands to continue
providing high levels of ecosystem service flows long into the future, the management of these habitats
must be sufficiently flexible to allow adaptation to a range of currently uncertain future conditions.”32
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9.1 Alternative moorland use: Forestry
Q: How much commercial forestry is there in the UK?
A: Commercial forestry blocks consist of fast-growing,
non-native tree species. Many of these have been planted
in the UK in the second half of the 20th century, often in
response to government initiatives. One reference states
that around 20% of UK moorland is now afforested with
coniferous plantations28.
Q: What effect does forestry have on the moorland
environment?
A: The most obvious effect is that of habitat replacement. The
community of species that thrive on heather moorland
is not the same as that which inhabits commercial forestry.
When these forestry blocks mature, they become dense, dark,
and relatively biodiversity poor.
Q: So are the moorland bird communities impacted?
A: Yes. As an example, 15 years after afforestation of the
Southern Cheviots, the forest canopy closed, and as a result all
the upland bird species disappeared. The losses for that area were estimated to be 1,750 pairs of
curlew, 1,200 pairs of golden plover, 200 pairs of dunlin, 25 pairs of merlin, and all the red grouse, snipe,
redshank, wheatears, ring ouzels and hen harriers51.
Q: Are there other effects?
A: Yes. Prior to planting, drainage ditches are often dug and fertiliser may be applied, which affects the
nutrient composition of the soil. The drains lower the water table, with resulting compression and
shrinkage of peat as it dries out, a process that accelerates once the tree canopy closes. Large-scale
cracking of the peat can result28.
Q: Are these effects limited to the area containing the trees?
A: No. Drying and shrinkage can occur some distance away from the forestry block itself. Bird
communities in the surrounding moorland can be affected up to a kilometre from the forest edge, with
reductions in golden plover and dunlin, and reduced curlew breeding success28.
Q: Why are these effects on moorland birds seen so far from the trees?
A: Research indicates that it is likely to be due to increased predation, with more predators living in the
forestry block, or taking advantage of it to provide cover when hunting3.
Q: Are there effects on water quality and flow?
A: Yes. Streams that drain afforested areas tend to be more acidic. Water flow is also affected, with
both total flow and stream peak flow increasing following drainage, and reducing once the block matures
(after perhaps 20 years)28.
Q: Are there effects on carbon cycles?
A: Yes. Although carbon is taken up as the forest matures, there may be severe depletion of the soil
carbon store through increased decomposition of the soil. Some research shows that there can be a net
release of carbon dioxide into the atmosphere, although the overall effects on greenhouse gases are not
yet clear28.
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9.2 Alternative moorland use: Farming
Q: How important is farming in the uplands?
A: The UK National Ecosystem Assessment says that livestock farming over many generations has
contributed to the cultural and environmental heritage of today’s countryside, and many things our
society values beyond food may depend on upland farming in the future. Probably 15% of the UK land
area is upland farming32.

Q: How does livestock grazing affect moorland?
A: Comprehensive reports from Natural England and Scottish Natural Heritage examine this area in
great detail. Light, seasonal grazing is good for sheep, heather and consequently grouse. However, it is
generally accepted that large increases in the number of sheep during the second half of the 20th
century led to overgrazing, and that this grazing pressure had detrimental effects on moorland. Although
the stocking densities have generally reduced recently, there is as yet little evidence for large-scale
improvements in habitat in response to this52.
Q: What sort of detrimental effects can overgrazing have?
A: The most well-established effect is the reduced condition or extent of heather cover, and
replacement with grass-dominated vegetation28,52. This carries with it effects on the species that are
associated with the heather habitats described earlier. However, other species can benefit from
increased grazing and a change from heather to grassland. Once more, a balance of habitats is likely to
provide the highest biodiversity.
Q: Are there any other effects?
A: There may also be effects on the ecosystem services such as water and carbon (discussed for other
forms of moorland management). Once again, these are difficult to establish with certainty. Studies
conclude that there can be a link between grazing and soil erosion and loss, but that the effect on
carbon capture and storage is variable and there is little effect on water quality52. However, another
review from 2007 suggests that grazing may affect water flow across moorland so much that stopping
grazing may reduce flood risk28.
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Q: Does all grazing cause these problems?
A: No. A light, preferably mixed regime of grazing seems to provide benefits in terms of environmental
services and biodiversity, however this may not be compatible with profitable livestock farming52.
Unfortunately, a sheep density low enough to prevent damage to the habitat is generally below the level
at which it is economically viable. The measures that are required to improve profitability, such as
drainage and liming, can be damaging to the heather moorland and its ecosystem.
Q: Can there be a balance?
A: Grouse moors need sheep grazing to provide habitat management, and in some places to help
control tick numbers. Sheep graziers need moorlands to summer graze their flock, preserving their
improved grass for winter forage and grazing, and benefit from low numbers of foxes and crows.
Management arrangements between grouse moors and sheep graziers provide for an incentive to
manage heather moorland sustainably, maximising outcomes such as high nature value and rural
employment, while minimising habitat damage.
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10. Commonly heard criticisms of driven grouse shooting
Claim

Comment

Conservation organisations want to ban it

The RSPB does not support a ban on grouse
shooting. The National Trust has no wish to see
grouse shooting banned and rents large parts of
its upland holdings for driven grouse shooting.

Heather burning contributes to the release of
greenhouse gases because it releases carbon
dioxide

There is evidence that managed burning (along
with many other things) can affect the carbon
cycle, but national reviews have concluded, with
respect to overall carbon budgets, that: “So far,
research has produced inconsistent evidence,
with predictions including both positive and
negative effects of burning.”19

Heather burning on grouse moors increases
flooding

Although there are relatively few studies
available, the authors of a recent Natural England
report could not find any evidence for burning
increasing flood risk, and state that: “No evidence
was identified specifically relating to the effect of
burning on watercourse flow or the risk of
downstream flood events. If there are any effects,
these are likely to be highly site specific.”19

There is illegal persecution of raptors by grouse
moor keepers

Such persecution is illegal and the perpetrators
should be prosecuted. The fact that some people
break the law is not justification for destroying
the livelihoods and way of life of their innocent
colleagues.

This rich man’s hobby damages the environment
and society

Rarely does a hobby contribute so extensively to
jobs, wildlife protection and internationally
important habitats. There are, of course, tradeoffs for which evidence is increasing and thus
practical solutions are becoming clearer. Banning
such a hobby would be akin to banning forestry
because there are downsides for brown hares.
Instead we recognise the good that comes from
woodland and work to integrate it into our
landscape.
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