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FOX RESEARCH ON

ESTATES MANAGED
FOR GAMEBIRDS

Photographer LAURIE CAMPBELL

Many estates, whether relying on wild or released 
gamebirds, will usually deploy some kind of fox 
control to achieve their desired bags. Lethal control 

is widely used to suppress numbers of foxes within an 
estate. The success of this effort will vary and depend on 
local circumstances, which will affect how quickly foxes are 
removed and how quickly they are replaced. So, we need to 
better understand what drives these two parameters if we 
are to understand what leads to successful fox control and 
what does not.

Such studies and control strategies are complicated because 
foxes will have large home ranges, not just confined to one 
estate, and are constantly on the move in search of food and 
mates, and dispersing to establish new territories.

First, we set up a database from records kept by gamekeepers 
on 22 shooting estates across the UK, where we gathered data 
on culling effort and success for at least five years. We then 
used novel modelling techniques to answer our questions.

Tom Porteus, who led this study, gained his PhD with us, 
perfecting these novel statistical techniques so he could apply 
them to this dataset.

Tom’s work found

• Fox density on all estates was suppressed compared to 
that expected without fox control.

• Replacement of culled foxes by immigration was rapid 
in some circumstances (max. two foxes/week). To keep 
numbers low, this had to be counteracted by intensive 
and sustained control effort.

• Maintaining low fox density through spring and early 
summer to protect vulnerable nesting gamebirds and 
other wildlife was clearly challenging, and success was 
variable between estates. Fox density increased through 
this period on most estates, though it always remained 
below carrying capacity (range 27-78% of capacity).

What does this mean?

• Until now, evidence had shown only what a predator 
control package addressing several predator species could 
achieve in high-profile experiments and demonstrations. 
Our latest work expands our understanding of the 
impact of fox culling in a range of circumstances, and 
what determines success or failure. While some of this 
may seem obvious to practitioners, the impact was not 
a forgone conclusion, and this study will be important 
to inform the public debate about lethal control of 
common predators.

• The study confirms that bag size (the number of foxes 
killed annually) is not a reliable indicator of effectiveness, 
as it can simply reflect rapid replacement of culled foxes.

Many conservationists think that the increase in the national 
fox population is being driven by the increase in released 
pheasants, providing a dining table of abundant, naive prey 
and carrion. While we do not discount this idea, we do believe 
that many other factors could be driving fox populations up.

This is where our fox research will go next.

Porteus TA, Reynolds JC, McAllister MK (2019) Population dynamics of 
foxes during restricted-area culling in Britain: Advancing understanding 
through state-space modelling of culling records. PLoS ONE 14(11): 
e0225201. https://doi.org/10.1371/journal.pone.0225201

FOREWORD
Photographer WILL GEORGE

DEAR SUPPORTER
Welcome to our Research Update for spring 2020. As 
before, we have selected several pieces of research 
recently approved for publication in peer-reviewed 
academic journals to report to you. I wrote last time 
about political uncertainty and unprecedented attacks 
on game management and, despite a General Election 
these have not gone away, rather they have grown and 
multiplied in the last three months.

The discussion regarding predation, both the impact 
of protected species on their prey and the fast-
growing accusation that the expanding fox population 
is being driven by the increasing numbers of released 
pheasants are addressed in our recently published 
work. The fox research particularly lays the basis for us 
to address this issue.

On a positive note, our two insect papers will provide 
the ability to continue to improve the government-
funded agri-environment schemes to support farmland 
wildlife. These schemes are good... they are based on 
GWCT research from the 1980s but there is always 
room for improvement.

I hope that you will find this latest newsletter of interest. 

PROFESSOR NICK SOTHERTON
GWCT Director of Research, Education & Advisory O
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INSECTS
Photographers WILL GEORGE & DAVID CHAPMAN

We hear a lot today about the declines of insects in 
our countryside, a phenomenon that has picked 
up the label ‘insect armageddon’. The GWCT’s 

expertise lies in many areas including entomology, the study 
of insects. We have been monitoring insects in wheat fields 
for over 50 years, going back to the pioneering work of my 
predecessor, Dr Dick Potts, who first made the link between 
grey partridge chick survival and the availability and abundance 
of insects to feed young chicks, and then the link between 
declining wild grey partridges, increasingly poor levels of chick 
survival, and a lack of insects. Our work also shows a worrying 
decline of insects over these 50 years, and we are about to 
submit the study to a peer-reviewed journal for publication.

There are many reasons why insects could be declining, such 
as the loss of habitat and insecticide use, but the abundance 
of weeds as host plants for these insects in our arable fields 
is another reason. This came to light when Dick Potts’ first 
PhD student published findings that supported this idea in 
1980. The student was called Sotherton. Whatever happened 
to him?

So recently, funded by a research grant from the Esmée 
Fairbairn Foundation, our entomology team, led by Barbara 
Smith, analysed 18 years of data from seven large studies to 
better define more exactly which are the weeds and insect 
host plants of greatest importance. Farmers need much more 
precise information than “we want you to leave broad-leaved 
weeds in your cereal crops”. If you mean knotgrass then that 
might be okay; if you mean cleavers, aka public enemy weed 
number one, then we need to think again.

Barbara’s study demonstrated that our chick-food insects 
showed strong positive relationships with weed cover and, 
at a species level, cleavers was not identified as an important 
chick-food insect host plant. Among the species that were 
identified as valuable host plants were fumitory, dead nettle, 
forget-me-not, scarlet pimpernel, chickweed, pale persicaria 
and pineapple weed.

Accurate advice to farmers is the key to engaging them in 
good conservation practice. These latest research findings 
provide exactly that level of advice.

Smith, B.M. et al. (2020). The potential of arable weeds to reverse 
invertebrate declines and associated ecosystem services in cereal crops. 
Frontiers in Sustainable Food Systems, 
http://journal.frontiersin.org/article/10.3389/fsufs.2019.00118/full
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BEST PLANTS TO ENCOURAGE ON 
FARMLAND TO

SUPPORT OUR BEES
Photographer WILL GEORGE

And, in another study designed to identify the best plants 
to encourage bees on farmland, a recently published 
GWCT study paired our entomologists with bee 

experts at the University of Sussex. Government-funded 
agri-environment schemes will pay farmers to plant pollen 
and nectar mixtures to support bees and other pollinators. 
Farmers are funded to sow wildflower seed mixes, but is the 
content of the mix as good as it could be and attractive to as 
many bee species as possible?

Most available mixes concentrate on plants attractive to 
bumblebees. Nothing wrong with that; bumblebees are 
valuable pollinators and in decline in our farmed landscapes. 
But what plants should we be sowing to encourage the 
approximately 240 other bee species?

Surveys of 45 wildflower species being used by bees were 
carried out on a single farm in 2018, where the flowers were 

being farmed for commercial seed production. 14 wildflower 
species across nine plant families attracted 37 out of the 40 
bee species recorded on the farm and accounted for 99.7% 
of all pollinator visits to flowers.

Only two of these 14 species are currently included in the 
approved agri-environment mixes. Species that were attractive 
to bumblebees included meadow cranesbill and kidney vetch. 
For solitary bees, field bindweed, smooth hawk’s-beard, 
charlock and rough chervil were visited frequently.

We plan to make these findings available to Defra and 
suggest field trials be set up to better define more precisely 
which species should be considered for inclusion in approved 
pollinator mixes.

Nichols, R.N., Goulson, D. & Holland, J.M. (2019). The best wildflowers for 
wild bees. Journal of Insect Conservation, 23, 819-830.

ESTIMATING THE IMPACT OF

BUZZARDS
ON RED GROUSE

Photographer PIOTR KRZESLAK

As some populations of protected species, such as 
buzzards, increase, they are coming into conflict with 
other users of the countryside such as those managing 

gamebirds. Understanding this conflict and quantifying it are 
essential prerequisites to finding solutions. Ideally, we would 
design a removal experiment in which we compare impacts 
on a predator’s prey in the presence and absence of the 
predator (where predator has been removed) over large 
areas of land and over long periods of time. Our experiments 
on Salisbury Plain (impact of predators on grey partridge/
brown hare) and Otterburn (impacts on curlew, lapwing, 
golden plover) are excellent examples of this approach.

Unfortunately, experimental culling of buzzards to measure 
their impact on red grouse was not feasible so, working in 
partnership with colleagues from Newcastle University, this 
study considered the year-round diet of buzzards at Langholm 
Moor. Taking into account buzzard abundance and foraging 
range, the study examined whether buzzards may have 
impacted the project aim of restoring red grouse numbers 
sufficiently to re-establish driven grouse shooting.

Energetics models were used that combined buzzard counts 
with studies of their diet, assessed by using cameras and prey 
remains at nests and pellet analysis over the winter. Such 
models calculate how much energy in the form of calories 
a buzzard needs and so how much food it needs to eat. 
The resulting measures of seasonal grouse consumption by 
buzzards were used in conjunction with grouse counts to 
estimate potential impact on red grouse on Langholm Moor.

Grouse consumption by an individual pair of breeding 
buzzards and their chicks varied, averaging 0-5 adult grouse 
and 0-6 grouse chicks per annum. Total consumption by 
buzzards could, however, have been greater given that an 
estimated 55-73 buzzards were present on the study site year-
round. Consumption models estimated that during each of 
three breeding seasons (April-July 2011-2013), the buzzards 
foraging on our study site consumed 73-141 adult grouse and 
77-185 chicks depending on year. This represented 5-11% of 
adult grouse present in April (22-67% of estimated adult 
mortality) and 2-5% of chicks that hatched (3-9% of estimated 
chick mortality). During two non-breeding seasons (August-
March), consumption models using pellet analysis estimated 
that buzzards ate a total of 242-400 grouse, equivalent to 
7-11% of those present at the start of August and 14-33% of 
those estimated to have died during the non-breeding season.
Consumption of red grouse by buzzards had the potential to 

lead to non-trivial economic losses of grouse. This was one 
of several factors associated with the incomplete restoration 
of grouse numbers and the inability of the project to restore 
sustained driven grouse shooting. This conclusion assumed 
that buzzards killed the grouse that they ate, and that such 
grouse mortality was additive to other causes of loss. Buzzards 
are widely recognised as a scavenger, and the proportion of 
grouse that they consumed through scavenging birds that 
were already dead, as opposed to the proportion that they 
killed, is unknown. Similarly, it is unlikely that all grouse killed 
and consumed by buzzards would have survived long enough 
to breed. Instead, a proportion would have succumbed to 
another source of mortality. Furthermore, buzzards eat 
predators of grouse such as crows and small mustelids, so 
they may have helped offset the impact of these species. Thus, 
the impact estimates presented here, whilst supporting the 
suggestion that buzzards could have been a factor limiting 
grouse numbers at Langholm, must be treated with caution.

Francksen, R.M. et al. (2019). Measures of predator diet alone may 
underestimate the collective impact on prey: Common buzzard Buteo 
buteo consumption of economically important red grouse Lagopus 
lagopus scotica, PLoS ONE.
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Contact us
JEREMY PAYNE
Game & Wildlife Conservation Trust,
Burgate Manor, Fordingbridge, Hampshire, SP6 1EF

t: 01425 651014
e: jpayne@gwct.org.uk

www.gwct.org.uk

About us
The Game & Wildlife Conservation Trust is the home of 
working conservation. We believe that wildlife can thrive 
if we focus on integrating it alongside other land uses. 
From producing food to providing space for nature, we 
understand these need to happen in the same place. To 
balance these needs we use our outcomes approach, and 
its importance is growing. The GWCT is unique in the 
breadth of research it carries out seeking to ensure that 
game management continues to be sustainable and to 
benefit wider wildlife at a landscape scale.


