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Executive Summary

Background

1. The largest population of red deer in England occurs in the "West Country’. Here the best
known and most readily viewed herds are those found within Exmoor and the Quantock Hills.
Red deer are, however, also present in significant numbers in other parts of West Somerset,
North Deven and North Comwall. In the mid-1950’s when Exmoor and the Quantock Hills were
first designated as a National Park (NP) and an Area of Outstanding Natural Beauty (AONE)
respectively, only around 1000 red deer were estimated to be present in this region. Recent
visual censuses show that there are now at least three times that number. Red deer have been
associated with the region throughout history, and the conservation of a heaithy deer
population is amongst the stated objectives of management plans for both Exmoor and the
Quantock Hills.

2. The increase in red deer numbers noted in the West Country over recent decades, paralleled by
similar increase in roe, fallow and muntjac deer throughout much of lowland England, have led
to mounting concem about deer damage in this country. Such concem is now no longer
confined to impact on commercial forestry, amenity woodland and agriculture/horticulture, but
includes the possible prevention of natural tree regeneration in semi-natural woodland and
damage to other sensitive vegetation in conservation areas. Previous research into impact of
red deer, and indeed ecological research on wild red deer in Britain as a whole, has almost
exclusively been undertaken on Scottish populations. The present study was initiated to
investigate the utilisation and impact of deer on semi-natural woodland and heather moortand
under the milder climatic conditions and differing landscape pattems offered in southem
England.

3. While deer at high density can prevent natural regeneration in woodland and may contribute
significantly to grazing regimes on moorland, in other cases no significant damage is recorded,
and it remains unclear under which circumstances deer grazing / browsing becomes a serious
problem in differing habitat types. Many factors including presence of domestic stock, climate,
agricultural practices on surrounding land, and deer management will influence the extent to
which deer utilise different habitats within their range. The impact of deer on any particular
habitat type will depend not only on deer density, but also the feed and sheltering preferences
of the deer, and the availability, degree of prior exploitation, and relative location of altemative
habitats and feeding areas within their range. The present study has therefore combined
botanical assessment of grazing impact with study of ranging behaviour of the deer, and
collection of information on deer diet, condition and welfare.

More specifically the study has sought to:

a) Determine average red deer home range sizes, habitat preferences and utilisation.

b) Investigate effects of grazing on natural regeneration in semi-natural woodlands in Exmoor
and the Quantock Hills, and the extent to which impact is attributable to deer rather than
sheep and other factors.

c) Assess the levels of heather utilisation aftributable to deer and other wild herbivores, as
opposed to grazing by domestic stock (mainly sheep).

d) Investigate the population dynamics of red deer in the West Country, including gathering
of information on deer numbers and distribution, as well as data on their physical
condition, fecundity, diet, and welfare status in differing parts of the region.

4. The red deer population of the West Country also includes the only herds in this country
which are still subject to hunting on horseback to a pack of hounds. Much controversy
continues to surround this form of hunting, such that most previous deer related research in
this region has focussed on that subject (Langbein & Putman 1992, 1996; Savage 1993;
Bateson 1997). While few of the many organisations with an interest in the deer herds on
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Exmoor and the Quantocks can agree a common line on whether hunting to hounds should
continue to form part of deer management, most do agree that some form of population
control is required. | therefore proposed the present study to address some of those
ecological and management issues outlined above which are not directly related to hunting,
but of mutual interest to organisations on opposing sides as well as those neutral in the
hunting debate. To this effect the project has been jointly funded and overseen by:

The British Deer Socisty, The Nasional Trust, Esxamoor Nationa! Park Authonity,
Legoue Against Cruel Sports, Royal Sociesy for the Prevention of Cruelty fo Animals,
Brizish Field Sporis Seciety, Ministyy of Agriculinre Fisheriss and Food, English Nasure,
Samerset Connty Counedl, Conntryside Commuission, and International Fund for Animal Welfare.

The joint support of all these organisations has been a great asset to this project, and
demonstrates clearly the value of and ever increasing need for co-operation amongst
conservation, field sports and animal welfare organisations, if the conservation of game
species and habitats is to succeed,

proaches

Red deer ranging behaviour and habitat selection was studied mainly in the northem parts of
Exmoor, in an area where all major habitats of the National Park are well represented. Here
sixteen wild red deer were tranquillised using a dart gun and fitted with collars to carry a
small transmitter; their movements were then studied over periods between three months to
two years using ground based wildlife radio-tracking equipment. Additional infermation on
habitat usage by deer and also of sheep was gathered through direct observation.

Impact of deer on growth and survival of tree seedlings and ground flora was studied across
a series of woodlands (mainly ancient sessile oak woods) on Exmoor and the Quantocks
offering a range of deer densities, some of these but not others also being grazed by sheep.
A number of small deer-proof exclosures and unfenced control plots were set up at each site
and regeneration assessed biannually, study plots being matched across woods to sample
similar sets with respect to canopy openness, aspect, and woodland structure.

Assessment of deer grazing on heather was also undertaken by reference to a range of
different moorland sites, some with and others without domestic stock access for all or part
of the year. The proportion of the annual growth of heather removed by deer and sheep was
assessed using techniques developed by ADAS, based on widespread sampling of heather
stems to establish average grazing indices per site. In addition, three small, permanently
fenced exclusion plots and nearby control areas were set up at each site, to provide further
measures of the effects of deer, rabbit and sheep grazing.

Information on deer numbers and distribution was based mainly on visual counts, including
large-scale annual censuses undertaken in association with regional deer management
societies, as well as more intensive replicated counts at specific study sites (including some
preliminary trials of aerial counts from microlight aircraft and use of thermal imaging
equipment at night). The relative utilisation of each study site by sheep, deer species, and
other large herbivores was further investigated through counts of dung groups deposited by

differing species.

Information on deer condition and diet was based on inspection and sampling of deer culled
by a sample of 14 stalkers and two of the local Staghound Associations operating within
Exmoor and the Quantock Hills, and also from various other parts of the West Country. Those
deer managers willing to assist were asked to record daia on carcass weights, pregnancy
status, fat indices and signs of previous injuries for each deer culled, and to collect a sample of
rumen (stomach) contents for dietary analysis, and retain the lower mandible (jawbone) for age-

determination,



Numbers and distribution
10. The present study focussed especially on red deer within Exmoor NP and the Quantocks Hills
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AONB. Both these conservation areas, which in practice are separated by a mere 6 km wide
belt of undesignated land, contain expanses of upland heath and ancient oak woodland of
regional importance. Improved farmland (mainly pastures for sheep and beef production, with
some cultivated land on lower ground) however makes up over 50% of the land cover overall.

Large-scale visual censuses show that a minimum of 3000 red deer are present within the
combined area of the Exmoor ESA and nearby Quantock Hills. Sex ratios determined among
mature deer (1 year and older) lies near 2.5 : 1 in favour of females in both areas At least
several hundred further red deer are known to reside in adjoining areas south of Exmoor
towards Tiverton, Okehampton and Holsworthy, Although visual censuses are likely to
underestimate actual numbers to some extent, even these figures suggest that the size of the
population is greater now than it has been for most of this century, and indeed over the previous
five centuries. Deer numbers in the region would seem to have peaked during the early 1980's,
with the most recent information suggesting that they have perhaps begun to level off over the
last few years.

Although the density of red deer based on the above figures averages less than 4 per 100
hectares for the Exmoor and Quantocks region as a whole, the deer population is distributed
very unevenly. Within Exmoor more than 75% of the population is concentrated in eastemn
areas of the National Park, in particular along the wooded valleys of the rivers Exe, Haddeo and
Barle, the coastal woodlands near Porlock, and around Homer Wood and Dunkery Beacon.
Deer densities in these areas lie mainly between 5-10 per 100 hectares, rising to around 15-
20 deer per 100 ha in some localities. By contrast only a quite small proportion of the deer
reside within the treeless, more central moorland areas of Exmoor. The comparatively small
area of the Quantock Hills AONB (95 km?) holds a very significant sub-population of ¢.500-
700 red deer over winter, with densities here broadly similar to those in eastern Exmoor.

Some roe deer are also established in most woods throughout the region, but remain at fairly
low to moderate densities; fallow deer are locally common just in the far eastem quarter of
Exmoor NP (Brendon Hills), and muntjac deer though present for some years now on the
Quantocks so far occur only in low numbers.

Range size and habitat selection
14. Annual home range size of female red deer based on radio-tracking data averaged 428 ha

15.

{range 275 — 711 ha). Hinds used the same general range from season to season in most
cases, but two marked females did exhibit moves to a separate winter range up to 7 km away in
some but not all years of study. Stags were each found to use two separate core ranges during
the year between 2 — 6 km apart, the combined area for both cores averaging 1066 ha (range
1005 — 1155 ha; based on cluster analysis including 99% of all available radio-locations). All
those three stags over four years old which were tracked for more than 12 months, retumed to
the same range during the rut in consecutive years.

The largest direct distance measured between two fixes for any of the marked deer (range
span) throughout the entire study period was 9.6 km among stags and 7.2 km for hinds. Range
spans calculated within single months however very rarely exceeded 4 km for either stags or
hinds. While none of the marked deer made extensive use of the central Exmoor Forest, for
deer moving into these more barren central moorland areas for part of the year maximal
ranges might be predicted to be somewhat larger, though by converse rather smaller home
ranges are likely in areas where food availability remains fairly high year-round.

16. Home range areas for male and female deer were found to contain around three times more

broad-leaved woodland, and also more bracken, scrub/plantation and transitional heathland
(heath with significant cover of European gorse and bracken) than the proportional availability of
these habitats within the North Exmoor study region as a whole. Within the confines of their
selected home ranges stags still used woodland, transitional heath and bracken communities
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more than in proportion to availability. Females used woodland approximately in direct relation
to availability in their home range (still c.30% of total time), while upland heath, transitional
heath and bracken deminated areas were selected for more strongly at this stage.

During the day only 8% and 10% of radio fixes located female and male deer respectively on
improved pastures, but this rose to 23 % and 35 % during the night. That improved pastures
were used less than in relation to availability is unsurprising in view of the superabundance of
this habitat (c.50% of entire region; and =25 % of most home ranges), but also illustrates
selection by red deer of areas offering a variety of habitats for feeding and shelter.

The high degree of positive selection for broadleaf woodland by red deer suggests that impact
will be high in this compared to other habitats. For both hinds and stags >34% of all active
feeding bouts as well as =32% of resting periods were recorded within broadleaf woodland.
This is likely to reflect foremost a preference for remaining within or close to cover during the
day, rather than necessarily a preference for feeds only available within these woods. The
positive selection also of other areas which provide shelter from weather and disturbance
(especially gorse and bracken), further highlights the attractiveness to red deer of cover in
general. Habitat management aimed at provision of well distributed areas of cover, may offer
one of the most practicable ways of manipulating deer distribution and thus prevent excessive
deer numbers and impact being focussed on particular locations.

Woodland regeneration
19. The present study has sought mainly to quantify the extent to which grazing by deer and sheep

rather than other factors is inhibiting iree seedling establishment and survival in semi-natural
oak/birch woodlands; with focus especially on the even-aged stands of neglected coppice last
cut around 80-100 years ago and common throughout this region. That seed production and
potential for regeneration within most of these woods remains very high was shown maost clearly
during surveys in autumn 1996 following a very heavy oak mast the previous year. Abundance
of newly established oak seedlings in differing woods averaged from 2-25 per m? (i.e. 20,000
to 250,000 per hectare), with some of the highest seedling densities recorded in some of the

most heavily grazed woods.

20.The abundance and extent of browsing on seedlings, saplings and ground flora was highly

21.
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variable even within differing parts of the same woods in relation to canopy openness as well
as other factors. In broad terms however, tree saplings taller than 35 c¢m and protruding
significantly above other field layer vegetation were found to be almost entirely absent in
most of the old oak coppice stands, except those grazed very lightly (that is, with little or no
access by sheep and estimated deer densities of less than 5 per 100 ha). The majority of the
50m” fenced experimental plots set up in other woods of that stand type, even after the
relatively short period of exclosure at last survey (2.5 years), do now contain at least some
tree saplings = 35 cm, as well as increased growth of coppice or other regrowth below the
height of the browse line which is readily apparent outside most fences.

Comparison of seedling counts in early summer and re-surveys in late autumn showed
significant summer mortality of seedlings in most areas. The proportion of seedlings lost
during summer, however, tended to be similar in fenced and unfenced plots within the same
site, suggesting that summer mortality occurred for the most part independent of grazing by
deer and sheep. The largest reductions in oak seedling abundance and heights in grazed
compared to fenced plots arose over winter and spring, reflecting not only browsing on
seedlings already established but also relative depletion of the seed source and uprooting /
grazing on newly germinated seedlings.

Apart from plots within canopy woodland, a number of exclosures were also erected in
clearings, some of which were coppiced (with all vegetation cut down to below 35 cm) at the
beginning of the study. Prolific regrowth of coppice to over 2m high was recorded inside
protective fencing within two years at all such sites. No regrowth of coppice or other
vegetation any higher than 50 cm was recorded outside fences, except in the two sites
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without sheep grazing and estimated deer densities of less than 5 per km? . Clear signs of
browsing and mgnrhcant check of regrowth were noted also in one of the Iow deer density
sites (< 2 deer per km® ) but only during the first year after cutting, with much regrowth
reaching heights out of reach to deer by the second year.

In considering the above results it must be noted that much of the investigation focussed on
stand types most vulnerable to overgrazing, with much more variable regeneration in other
types. General conclusions on ‘optimum’ deer density with regard to regeneration are not
thought possible, and decisions on acceptable grazing levels should be made on a site-by-site
basis. Many factors other than deer density will influence local tree regeneration, such as
abundance of other vegetation, light conditions, availability of cover, and soil fertility. Likewise,
whether the levels of impact noted are to be viewed as detrimental or even beneficial will
depend on the particular type of woodland structure sought at each site. (Thus, although heavy
grazing pressure within such even-aged stands of ancient woodland may lead to concern about
lack of replacement canopy trees, removal of such grazing may lead to decline in other valued
woedland habitats and associated fauna and flora: e.g. bird species such as wood warblers,
redstarts and pied flycatchers rely on the particular conditions associated with heavy grazing.)

Nevertheless, it would appear that significant regeneration of tree saplings within most of the old
oak coppice sites is unlikely even where canopy gaps appear, in the presence of deer (and/or
sheep) at densities much above 5 per 100 hectares; and possibly not even at much lower
densities where long periods of heavy grazing with sheep as well as deer in the past have led to
very sparse understorey vegetation over the years. Reduction of deer densities to levels at
which significant natural regeneration within broad-leaved woodland will occur is likely fo conflict
in many areas of Exmoor and the Quantocks with the aim to maintain a reasonably large and
visible deer population for amenity reasons, as well as maintenance of grazing on adjoining
unfenced heather moors. In order to achieve aims for more structural diversity within the ancient
oak woods and encourage sustained regeneration in the presence of grazing, integrated
management plans are therefore recommended, using both temporary fencing of regeneration
in woodland clearings and measures to raise herbage production inside the woodland
boundary, alongside direct control over sheep and deer numbers.

Effect of deer grazing on heather moorland

25,

26,

Overgrazing by sheep is considered to be one of the main contributing factors causing
continued decline in condition and extent of heather moorland in many parts of the country
including Exmoor. In the region of half a million sheep are reared within the boundaries of
Exmoor NP, of which approximately 40,000 or more are grazed on the grass and heather
moorland areas for all or part of the year. Total deer numbers are dwarfed by comparison,
and as a high proportion of deer on Exmoor and the Quantock Hills are based more along
the wooded river valleys and upland fringes rather than in the open moorland areas, grazing
by deer on heather is not likely to present a problem in most parts of the region.
Nevertheless, at those locations where red deer do occur at high densities on moorland, their
contribution to overall grazing is of interest and should be considered when deciding
appropriate local domestic stocking levels.

Heather biomass utilisation 'BU’ (the percentage of annual growth removed through grazing)
was assessed in a number of heather moors on Exmoor where deer at densities of between
3 — 16 per km® were the only large grazing animals present either just during winter or else
throughout the year. BU estimates obtained in spring 1996 lay between 5.5 — 12.4 % across
these sites (and between 2.2 to 17.3 % the previous year, though then based on less
extensive sampling). Values approaching or in excess of 10% were obiained only at the two
sites where deer density exceeded 9 — 16 per km® , one of these areas being also grazed by
sheep during summer. Although mainly well below the average value of 22% BU in sheep
grazed moors on Exmoor determined recently by ADAS (1997) using the same methods,
these results show that at least at high local densities deer may be contributing significantly

to heather off-take.
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27. Maximum recommended stocking levels for maintenance of existing dwarf shrub heath areas

(i.e. for entry to Tier 1 part 5 of Exmoor ESA grazing agreements) are 0.15 Livestock Units (LU)
per hectare overwinter and 0.225L.U/ha for the remainder of the year. Stocking by deer alone
would approach even the winter stocking limit only if deer occurred at around 50 km? (taking 1
red deer to equal 0.3 LUs). In those areas of moorland on Exmoor and the Quantocks which
are regularl},r used by deer, red deer more commonly occur at no more than around 5 — 15 per
km? , and hence would be estimated to contribute only between 10 — 30% of the winter stocking

Iewels thought sustainable to maintain existing heather cover.

28, In areas where the aim is to increase rather than merely maintain heather cover and condition

(i.e. Tier 2 ESA equivalent) it may be rather more important to take local deer numbers into
consideration when deciding appropriate stock levels. Stocking guidelines for Tier 2 agreements
are currently set at a maximum of 0.1 LU/ha between Apr-Oct and removal of all stock
overwinter. Where local deer densities exceed around 15 per km?, which is the case on at least
some moorand sites on Exmooar, this represents nearly 50% of the summer Tier 2 stocking
limit. The continued presence of high deer numbers also over winter, at a time when removal of
domestic stock is recormmended in such areas, should be taken into careful consideration
therefore when deciding whether any additional grazing by stock during summer is in fact
required or desirable if the aim is to extend the area of heather cover.

Deer condition and population dynamics
29, Individual cull records were obtained for over 1200 deer culled in the West Country between
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1993-6, of which 957 related to red deer. Information available usually included at least carcass
weights, sex and approximate age, while data and samples to provide details of pregnancy
status, more accurate age, and diet were collected for substantial sub-sets of animals.

. Carcass weights (hog-dressed) of mature red hinds one year and older, culled within the

boundaries of the Exmoor NP and the Quantocks AONB, averaged 107 Ib (48.6 kg). This lies
around 11% higher than for equivalent mean red hind weights determined across 12 Scottish
commercial forests (Ratcliffe, 1987), and more than 20% higher than among most Scottish
‘Open-hill' red deer herds (e.g. see Mitchell et al. 1976).

Although body weights and condition were found to be consistently high throughout Exmoor
and the Quantocks, with only minor variation apparent within that region, deer culled south of
Exmoor and further into mid-Devon were found to be significantly heavier still (mean 121 Ibs cf.
109 Ibs for hinds two years and older; 118 Ibs cf. 99 Ibs for yearling males). These differences
are likely foremost to relate to the even better feeding conditions offered on low lying pastures.

. Fecundity of red deer and in particular the age when females first conceive is closely linked to

body weight, with only quite low percentages of hinds in many Scottish open-hill populations
known to conceive as yearlings. The present study showed very high pregnancy rates of red
deer within Exmoor and the Quantocks, with 72% of yearling hinds and 89% of older hinds shot
after 31 December found to be pregnant. Pregnancy rates recorded among deer culled in areas
adjoining Exmoor to the south and further into mid-Devon, again showed slightly higher
pregnancy rates (74% among yearlings, 24% among older hinds). Even allowing a generous
margin (10%) for pre-natal losses, based on the above reproductive rates and other data
available on proportion of hinds observed to be in milk, we may be confident that on Exmoor
and the Quantocks at least 75% of hinds overall (including older hinds as well as those
conceiving as yearlings) will usually produce live calves during summer.

33. The general body condition among deer culled in the west Country was also very high, with

some form of obvious physical injury, disease or deformity recorded only among 58 (4.7%) of
the 1216 cull records received. The highest proportion of injuries noted (1.7% overall) related to
either confirmed involvement in road-traffic accidents, or consisted of broken limbs for which
such accidents are perhaps the most likely explanation. Only 0.6% of records among this full
sample were found to show previous wounds from rifle bullets or shot guns. These figures may
underestimate injury rates to some extent, as not all contributors to the study may have
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recorded such information in the same detail. A sub-set of 276 cull records submitted by a
group of five stalkers who provided the most consistently detailed information, suggested a
slightly higher level of physical injuries (6.1%), of which previous wounding by bullets or lead
shot was confirmed for 1.8%, and broken limbs or RTA injuries accounted for a further 2.2%.
Breakdown of injuries or debility noted among the 50-90 ‘casualties’ dealt with annually by the
local Staghound packs were unfortunately not available; detailed investigation and monitoring of
such casualties in future could provide a useful source of better information on the welfare

status of the local deer herds.

. Results from dietary analysis illustrate a great predominance of grasses { > 50% of rumen

contents in most samples) in the diet of red deer in the West Couniry throughout the year, for
deer shot in the moorand areas as well as those from adjoining lowland regions. While red deer
in harsher climates tend to take increased amounts of altemative feed such as heather in
winter, the continued high use of grass during winter by West Country red deer is consistent
with the long grass growing season in the Southwest of England. The proportion of dwarf
shrubs {mostly heather) in rumen samples of deer from most parts of the region was below 5 %,
though rising to around 22 % for those deer actually culled close to moorland areas in North
Exmoor and the Quantocks during winter or early spring.

Other Conclusions & Suggestions for management
35. The present study was initiated to improve understanding of the way in which red deer use and
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impact upon ancient woodland and moorland, And it is hoped that some of the findings on deer
ranging behaviour and habitat preferences, as well as on their influence on regeneration, will be
of practical use for estate managers concemed with deer and habitat management in such
areas. It is not within the remit of the present project to recommend what should be the
objectives for management of deer on Exmoor and the Quantocks, or propose what would be
the most appropriate deer densily in different parts of the region. Such decisions must be made
by local land owners and interested parties from within, to obtain a suitable compromise
between conservation of semi-natural habitats and the interests of farming, forestry, stalking

and hunting, amenity and tourism.

It is not in any case possible from results of the present study, nor previous research elsewhere,
to recommend precise or ‘optimum’ red deer and/or sheep grazing levels in for example
particular woodland types. It has become increasingly accepted over recent years that a low
level of grazing is preferable in semi-natural woods in the uplands to maintain or create high
structural and species diversity, than either very high levels of grazing or elimination of grazing
animals by fencing woods entirely against both deer and domestic stock. From the point of view
of woodland conservation the right grazing level should be judged locally and based not solely
in terms of numbers of animals per hectare, but must take into account also herbage production
and the availability per animal of its preferred plant species (see Mitchell and Kirby, 1990).

The need to formulate deer management objectives and plans at a local rather than solely a
regional level for Exmoor or the Quantocks as a whole, is also implicit from findings from
several other parts of the study. Simple inspection of the distribution of deer counted during
annual censuses alrezdy shows the considerable variation of deer densities across the
region, with densities ranging from less than 1 to over 25 per km? in differing counting blocks
used for the Exmoor wide census. Study of habitat use and ranging behaviour has illustrated
the high degree of selection by deer of woodland and other hiding cover, contributing to the
localised build up of high deer numbers. While deer were noted to make quite significant
contributions to heather ofi-take in some sites, this again seems to be of only localised
importance at present.

For the reasons oullined above, formation of a network of relatively small deer management
groups to help co-ordinate deer management efforts at a local level between neighbouring
landowners is thought essential. Ideally such local groups might be set within the context of a
regional policy or strategy, to define clearer regional objectives in terms of population size
and distribution, and facilitate the setting up and co-ordination of local groups to put policies
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into practice. A system of local DMGs is not suggested here as an ‘alternative’ to hunting and
other existing management activities, but as an necessary additional tier of local co-
ordination of any form of deer management. Such as system is thought important in order to
resolve some of the current problems over deer impact, and the present lack of co-ordination
between, and of differing forms of deer management undertaken by adjoining landowners.
Selection of suitable local deer management areas in addifion to those already in existence,
should be a matter of thorough local consultation, However, for such groups to function
effectively they should be of manageable size to maintain close co-operation between all
landowners, while large enough to include the main range of relatively distinct sub-populations.
Based on studies of ranging behaviour and knowledge of deer distribution within the region,
some general suggestions on size (c. 1000 — 5000 ha) and location of possible management
areas are made within the full report, and might form a starting basis for such consultation.

Local deer management groups should define “optimum’ population levels acceptable to all
members. They should also formulate management plans beyond merely control of
numbers, but integrate this with habitat management and protection of vulnerable crops or
natural regeneration. In much local ancient semi-natural oak woodland increased natural

regeneration is likely to require temporary deer fencing.

The annual censuses organised by QDM&CG and E&DDMS provide a very useful basis for
future monitoring of population trends. Members of other local DMGs should be encouraged to
pariicipate in these regional counts, and possibly arange additional replicated counts within
their own areas to further refine information on local numbers.

In order to monitor and refine the effectiveness of cull targets, gathering information on all deer
culled in their area should be a priority for each local DMG set up. This should include
information on age, sex, weight, health and reproductive status of each deer culled. Local
groups should also make information on culls available for collation at a regional level.
Introduction of a national system of carcass tagging is also recommended with the view to
assisting in the closer monitoring of deer culls and impeding the sale of poached deer.

It is recommended that a detailed regional deer management strategy be drafied (either
jointly or separately) for Exmoor and the Quantocks, and for the wider South-West Region,
and be developed through local consultation, with landowners and land managers, and local
statutory and voluntary conservation crganisations, into a widely supported policy. A policy
document of this kind would also serve to guide local deer management groups. Issues fo be
addressed within the policy might include:

» Setting of broad upper and lower limits for regional deer population size from the point of
view of public amenity/tourism, protection of agriculture and conservation habitats, and
corrective action to be taken at a regional basis if populations fall outside these bounds.

= Facilitation of the setting up and co-ordination of local deer management groups.
Collation and monitoring of numbers and annual cull at the regional level.

= Assistance to DMGs with formulation of management plans, to encourage adoption of an
integrated approach considering conservation of semi-natural habitats, protection of
agriculture and forestry, and sustainable use of deer populations for hunting, stalking,
venison and public amenity.

e Desirability of a more even distribution of the red deer population to divert damage from
the most sensitive habitats and crops. Guidance on local acceptability in differing paris of
the region of various methods of habitat manipulation which might be employed to
achieve a less aggregated deer population (e.g. such as encouragement of limited scrub
and woodland cover or enhancement of food supply in the more barren moorland areas,
where at present deer densities are comparatively low).

e Definition of requirements and priorities for further research, and objective schemes to
monitor the impact of deer on semi-natural habitats and damage to farming and forestry.

The full version of this report is available from:
The British Deer Society, Fordingbridge, Hampshire, SP6 1EF. (Tel. 01425 655434)
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SECTION 1 :

INTRODUCTION

1.1 Conservation of Deer And Woodlands: National Issues

1.1

1.1.3

During the 20" century we have witnessed serious declines in numbers and
distribution of many mammal species native to Britain, including for example
dormice, various bat species, harvest mice, red squirrels and otters to name
but a few. Among these depressing accounts, the recent development of our
deer populations stands out as a rare success story. Far from declining in
numbers, populations of all six different species of deer occurring in the British
Isles are thought to have increased substantially over the last fifty years.
These increases are not restricted to Scotland, where high deer numbers of
red and roe deer have been recognised for some time. Recent nation-wide
estimates suggest that the total number of deer now stands at around 1.2
million, of which close to 1/3 are thought to reside within England. Those in
England include approximately: 150,000 roe; 90,000 fallow; 40,000 muntjac;
12,500 red; and 2,500 sika deer (Harris et al., 1995). In Wales deer numbers
still remain comparatively low, though here too they are colonising fast; and
already one or more species of deer are now well established in every 100-
km2 OS grid square covering mainland Britain.

In England the biggest expansion has been associated with the native roe
deer and with muntjac deer which were introduced this century from China.
Roe, although common in England in medieval times, became extinct by the
early 18" century except near the borders with Scotland; only a few decades
ago roe were still largely restricted to northern England, the Southeast and
Norfolk, but they have expanded their distribution steadily and are now
present once more in most English and many Welsh counties, with just a few
parts of the Midlands devoid of recent records. Red deer too have thrived in
England over recent decades. While the well known herds on Exmoor, for
example, are thought to have numbered only between 500 — 700 head in the
mid-1960's (Lloyd, 1970), well over 2000 head are now regularly recorded
during annual visual census in the same part of the Westcountry, with many
more residing well beyond the National Park boundary in other parts of
Somerset, Devon and far south into Cornwall.

A range of different factors are likely to have assisted the expansion of deer,
including the introduction of new laws during the 1960’s placing restrictions on
firearms permissible for culling deer as well as prescribing close seasons
when they should not be shot or hunted. It seems perhaps most surprising of
all that deer have been able to expand so successfully despite the presence
today of merely 10% of the former areas of woadland which once covered
most of this country. To some extent the re-afforestation scheme begun in the
1920's, and more recent efforts such as farm woodland schemes and a shift
towards establishing more broad-leaved woodland, are likely to have been
beneficial for deer. While deer have nevertheless clearly adapted well to
exploiting our more open landscape mosaics, the habitats preferred by all the
species remain associated with presence of forest and woodland edges.

1



1.1.4

1.1.5

Further expansion of deer populations is likely in future years, assisted by the
recent Community Forest initiatives to establish large woodlands on the urban
fringes of our major cities. While it is encouraging to see that large wildlife
species can survive in our increasingly industrial landscapes, the need for
sensitive management of deer will increase ever more as this expansion takes
place. Deer management plans will be needed not only to ensure such
woodland schemes succeed, but so that other problems such as poaching
(and associated animal welfare and safety problems) and the ever rising
numbers of road traffic accidents with deer do not escalate further.

Deer are valued very widely by the public for their aesthetic appeal. As our
largest wild grazing animals deer also perform an important function within
complex ecological relationships and are capable of having pronounced
effects on the development of wild as well as cultivated plant communities.
They form a valuable natural and renewable resource, but the damage
associated with high deer numbers has long also been seen as a significant
threat to commercial and amenity tree plantations, and to agricultural crops.

More recently the nation-wide increase in deer numbers has led to mounting
concern among nature conservation organisations about the potential impact
of deer on natural regeneration of trees, coppice regrowth and ground flora,
especially within the rather scarce remnants of ancient semi-natural woodland
in Britain. While significant problems of this type have indeed been identified in
specific conservation areas experiencing high deer densities, grazing by deer
in many other areas is not seen as a problem, and may indeed be viewed as
beneficial in many open as well as woodland habitats. Our understanding of
the true impact of deer in semi-natural woodland and on moorland remains
lacking, and is often complicated by the presence also of domestic stock
grazed particularly in upland heath and forests. Most research addressing
these issues in this country, and indeed red deer research in general has or is
being undertaken in Scotland. By contrast, very little ecological work has ever
been undertaken on English red deer, which mostly reside in rather different
landscapes, and/or under more temperate climatic conditions and the longer
growing seasons associated with southern England. The present project was
therefore set up primarily to improve understanding of the factors which
influence how and to what extent red deer under English conditions impact
upon natural tree regeneration and heather development.

1.2 Exmoor & The Quantochks — special regional issues of deer management

1.2.1

The region chosen for the present study lies within Somerset and Devon in
and around Exmoor and the nearby Quantocks Hills. Both areas contain
important expanses of heather moorland and ancient oak woodland, these
habitats being among the main features leading to the designations of the
Exmoor NP as a National Park and the Quantocks as an 'Area of QOutstanding
Natural Beauty’ (AONB). The region also retains the best known
concentrations of wild red deer remaining in England, as well as significant
and increasing numbers of roe deer and fallow deer. Red deer have been
associated with Exmoor throughout history, and are regarded as being of
great amenity as well as conservation value for the wider region; the long-term
conservation of a healthy deer population is among the stated aims of
management plans for both the Exmoor NP and Quantocks AONB.

v



1.2.2 The red deer populations in Somerset and Devon are also the only herds in this

1.2.3

country still hunted on horseback to packs of hounds. Much controversy has
surrounded this activity for many years, between those who feel this field sport to
be unacceptable from view of animal welfare, and those who assert that hunting-
to-hounds is an essential part of deer management in the region without which
the survival of the local herds might not be assured. It is an issue of particular
relevance at the time of writing, with a Private Members Bill currently before
parliament to consider outlawing all hunting with dogs in Britain. And most
research into red deer populations in the Westcountry published to date, has
been initiated fairly recently to allow more informed debate about the deer
hunting issues (Langbein & Putman, 1992, 1996; Savage, 1992; Bateson, 1997).

Although deer hunting forms such an important issue in this region, which at the
initiation of the National Trust also first brought me to look into the status of the
local red deer herds (Langbein and Putman, 1992), it has to some extent led to
other important questions about their ecology and management remaining
largely unaddressed. Aside from aspects relating to the perceived impact of deer
discussed above, only limited information has been available on reproductive
rates, body condition and population dynamics of these deer herds, although in
terms of body size at least they are known to be significantly larger and more
fecund than their counterparts in the Scottish Highlands which have been
studied much more extensively.

Only few of the many organisations with an interest in the deer herds on
Exmoor and the Quantocks can agree on a common line in relation to the
manner in which deer should be controlled, yet most readily do agree that they
wish for a significant population of red deer to be conserved in this region, and
also that some form of population management is necessary. | therefore
proposed the present investigations in order to address some of those ecological
and management issues introduced above, which are not directly related to
hunting, but nevertheless of mutual interest to organisations on opposing sides
as well as those neutral in the hunting debate. To this effect the present study
has been jointly funded and overseen by

The British Deer Society, The National Trust, Exomoor National Park Awthority,
Leagne Against Cruel Sports, Royal Society for the Prevention of Cruslty to Animals,
British Field Sports Society, Ministry of Agricwlinre Fisheries and Food, English Natwre,

S omerset Connty Conncil, Conntryside Commission, and International Fund for Animal Welfare.

The joint support of all these organisations has been a great asset to this
project, and demonstrates clearly the value of and ever increasing need for
co-operation amongst conservation, field sports and animal welfare
organisations, if the conservation of game species and habitats is to
succeed,

1.3 Facitors Influencing The Effects Of Deer Grazing In Woodland And Mooriand.

1.31

Red deer are the largest truly wild terrestrial mammals remaining in Britain. They
are thought to have evolved as forest dwelling animals, and continue to be
associated foremost with woodland and woodland edge habitats where these
are available to them. With the advent of modern agriculture most of their natural
forest habitat was destroyed throughout much of Britain, and red deer became

3



1.3.2

133

134

135

restricted largely to the remoter, mostly upland regions, where they secondarily
adapted to living in the increasingly open moorland landscapes. Nevertheless,
red deer continue to thrive most in the vicinity of wooded areas, where they tend
to do better in terms of body condition, reproductive rates and survival compared
to most moorland populations.

In the Mesolithic period 9000 — 5000 years ago most of Britain's land area (230
367 sq. km) was covered by woodland, most of it being deciduous with some
pine woodland in northem Scotland (Rackham, 1986; Yalden, 1996). Open
country was largely restricted to the higher mountains, exposed islands, though
fenland was also rather more extensive. The deer population at that time is
thought to have numbered around 2.5 million head (1.5 M reds, 1 M roe, 0.07 M
moose; Yalden, 1996); in addition around 1.5 million wild boar and 0.1 M bison
are likely to have been present. Our ancient forests have thus long been shaped
by the presence of deer and other grazers throughout history; their grazing
activity and associated ground disturbance being an important factor which,
depending on its level may lead to increases as well as losses in woodland

biodiversity.

In Britain, as in much of Western Europe deer reside today in habitats and
landscapes that have been extensively altered by man through forest clearance,
agriculture and new woodland plantings. Deforestation has been particularly
severe in Britain such that at present less than 10% of the landmass is covered
in woodland, compared to near 30% for central European countries such as
Germany, France and Austria, and over 65% in Sweden and Finland. In view of
the lack of extensive semi-natural forests, deer in this country have needed to
adapt to living in our cultivated landscape mosaics of forest plantings, agricultural
pastures and crops, where inevitably there presence exerts an impact, whether
beneficial or detrimental.

The way deer impact on the semi-natural woodlands remaining today is also
likely to be very different from their effects on such woodland in more ancient
times. That is, not merely because woodland structure has been moulded by
man's management over the centuries, but more so because of the
fragmentation of much of our woodland into relatively small ‘islands’ surrounded
by other land-uses. As a consequence high deer numbers are frequently
focussed on relatively small patches of woodland. Indeed it seems probable that
although total deer population numbers in Britain may have been around twice
as high in Mesolithic times as in the present day, if assessed in terms of deer
density in relation to available forest cover per deer, the actual deer grazing
pressure on woodland is now likely to be very considerably higher.

[Taking the above figures of an estimated Mesolithic deer population of up to 2.5 million, these
would have had access at the time to near 200 000 sq. km of forest (or 8 hectares of woodland
available per deer). Today, with around 1.25 million deer nation-wide but less than 22,000 sq. km
of woodland remaining, this has fallen to less than 2 hectares of woodland available per deer.
Even on inclusion in this calculation of other larnge herbivores present in significant numbers in the
Mesolithic (boar + bison), and adjusting for differences in biomass between species, woodland
available per large herbivore remains likely to have exceeded today’s values by over twofold]

Estimation of the impact of a given number of deer on a given area of wood may
to many people seem to pose a fairly straightforward problem, which might be
simply solved empirically through fencing in a given number of deer into a set
area of land and then monitoring any habitat changes. Such experimentation can

4



and indeed has been useful in illustrating specific aspecls; for example,
differential usage by deer of differing plant species available or the spatial
grazing patterns within such artificial enclosures (e.g. Clarke et al. 1995a,b).
However, through enclosure, such work fails to consider one of the most
important aspects in relation to impact of free-ranging deer : Range selection
and habitat choice.

1.3.6 Free-ranging deer, unlike domestic stock, are generally able to move fairly freely
between diverse habitats such as woodlands, moorland, and also jump into
stock-fenced improved pastures and cultivated agricultural land. The selection
exhibited by deer will lead to the ‘effective’ deer population density in regard to
impact sustained being much higher in some habitats or parts of their range than
in others. We should therefore perhaps not be surprised that, in most
landscapes which offer a range of disparate habitats to the deer, a clear or linear
relationship of impact and deer density has remained elusive (Holloway, 1967,
Gill, 1992; Nahlik, 1996; Putman, 1996; Stewart, 1996). Instead, the impact
sustained in any one habitat type should be viewed as being a product not only
of deer density, but also the feed and sheltering preferences of the deer, and the
availability, degree of prior exploitation, and relative location of altemative

habitats within their range.

1.4 Study Objectives

The primary objective of this study is to improve understanding of the factors that
influence the way in which deer impact upon regeneration within semi-natural
woodland and dwarf shrub moorland. With scant previous data available on the
physical condition, reproductive rates, and variation in red deer densities across the
region, study of various aspects of their population dynamics have formed a
secondary objective for the research; many of the latter being much needed to
enable projections of future development of the populations, as well as to serve as a

basis against which to judge findings of grazing impact.

More specifically the study has sought to:

a) Determine average home range sizes and range selection by red deer; habitat
utilisation and movement patterns within their ranges, and the likely consequences
for grazing impact sustained in differing areas.

b) Investigate the extent to which variation in natural tree regeneration and ground flora
in different parts of the region may actually be atiributed to impact from deer
grazing; and whether such variation relates predominantly to differences in deer
density or to other factors.

c) Assess the range of grazing off-take values on heather moorland that may be
attributable to free ranging deer and other wild herbivores, as opposed to off-take
through domestic stock.

d) Assess similarities and differences in habitat selection by deer and sheep in areas
(mainly moorland) where they exiensively share common grazing areas, and
evidence for mutual avoidance / attraction.

e) To gather and collate data on deer numbers and distribution.

f) To gather data on the physical condition, fecundity, diet, health and welfare of
deer culled in differing parts of the Westcountry. And in combination with census
data provide preliminary projections of future population development given
differing levels of culling.



1.5 Approach and Methods

The present project has combined direct studies of the behaviour and condition of
local deer herds, alongside botanical assessments made of their impact through
browsing, undertaken where possible in some of the same areas. Fuller details of
methodology are provided in the relevant chapters describing the results of particular
aspects of the study. A brief summary of main approaches is given below:

1.5.1

1.5.2

153

1.54

1.8.5

Investigation of ranging behaviour and habitat selection has relied foremost on
radio-tracking studies of a sample of wild deer on Exmoor, which were fitted
for this purpose with radio-transmitters. Additional information on habitat use
by sheep and deer was gathered through regular direct observation along set
transect routes and vantage point counts in the main study area in north-east
Exmoor, and further supportive data provided over a wider area through deer
sighting records gathered by local volunteers.

Assessment of direct impact of deer browsing on growth and survival of tree
seedlings and ground flora in woodlands was based on biannual surveys
within a series of small fenced deer-proof exclosures and unfenced control
plots, which were set up in each of twelve different woodlands across Exmoor
and the Quantocks. Most study plots were located within sessile oak woods,
matched as far as possible across woods to sample similar sets of plots with
respect to canopy openness, aspect, and woodland structure. Woodlands
chosen provided a range of deer density, combined in some but not others
with access by domestic stock (mostly sheep), with some further exclosures
fenced only to 1m high to exclude sheep but allowing access by deer.
Assessments of heather grazing off-take also compared differing moorland
areas, again some with and some without domestic stock access for all or part
of the year. Off-take was studied at each site by widespread sampling of
heather stems and determination of the proportion of browsed and intact
shoots, with additional data on heather condition and other vegetation
collected at each sampling point. A second independent set of measures of
the effects of grazing was obtained through some small fenced permanent
exclusion plots and nearby control plots set up at each site.

Information on deer numbers and distribution was accrued through annual
visual deer censused arranged by local deer management societies. In
addition a relative index of local deer usage in the main impact study areas
was determined through dung pellet counts. Some further censusing was also
attempted during the study using aerial survey from a microlight aircraft, and
ground based counts using a thermal imaging camera.

Data on deer condition was obtained through a range of stalkers culling deer in
differing parts of Exmoor, the Quantocks and other parts of the Westcountry, as
well as the Quantock Staghounds (QSH) and Devon and Somerset Staghounds
(D&SSH). Those willing to assist were asked to provide information on each
individual deer culled, including carcass weights, pregnancy status, fat indices
and signs of previous injuries. In addition lower jaws were retained to enable us
to determine the age of the animals from tooth development, and samples taken
of the rumen contents for dietary assessment.



SECTION 2 :

STUDY REGIONS, DEER POPULATION SIZE AND
DISTRIBUTION

2.1 Introduction

Before description of investigations undertaken into the ranging behaviour and
impact of deer within Exmoor and the Quantocks, it is useful first to consider what is
known about the general size and distribution of the local deer populations and the
habitats they frequent. In this Section then, previously available information on the
history and distribution of the deer populations will first be reviewed. More up-to-date
census data are then presented, including collation of deer counts made available by
local deer management societies, as well as additional assessments of deer
numbers undertaken directly for the purposes of the present project.

Details of methodology used for different parts of the research project are given
within the relevant Sections dealing with ranging behaviour, woodland impact,
moorland impact, and deer condition and population dynamics. However, as the
same general study areas were often used in more than one part of the project, a
general overview of all the study sites is provided within this present Section.

Exmoor and the Quantock Hills — habitats and wildlife

211 The national importance of Exmoor and The Quantocks has long been
recognised, and was acknowledged by the designation of Exmoor as the
smallest of our National Parks in 1954. This was followed soon after in 1957 by
the designation of the nearby Quantock Hills AONB (Area of Outstanding Natural
Beauty - the first area in England to be given such status). A high proportion of
land within both Exmoor NP and the Quantocks AONB has been notified as
Sites of Special Scientific Interest (SSSI), to protect the especially important
moorlands, coastal and valley woodland, grassland and marshes as well as
geological features. The designation also of the wider region as a National Park
/ AONB, which more recently has been strengthened by provision of ESA
(Environmentally Sensitive Area) status in the case of Exmoor and its environs,
was prompted not least by the quality of the characteristic landscape, the
distinctive blend of a number of relatively rare semi-natural habitats, and the
diversity of wildlife which they offer.

21.2 In common with other National Parks and AONBs in England and Wales, most
of the land on Exmoor and The Quantocks remains privately owned, with only
few constraints on the freedom of the landowners to exercise the same rights as
those which apply outside of the designated areas. The purpose of designation
is to "preserve and enhance the natural beauty of the areas specified and
promote their enjoyment by the public". In working to achieve this aim the
National Park Authority and County and District Councils rely mainly on
persuasion and various incentive or compensatory payments to encourage
landowners to manage the land in a suitable manner, together with limited
powers to prevent harmful developments in the future. On Exmoor the National
Park Authority itself owns only around 6.8% of the land within the park boundary,
much of this located in the central plateau. A further 10% is under the control of
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21.5

the National Trust, while the highest proportion (76.8%) remains in private
ownership. A similar pattern of some public but mostly private ownership occurs

on the Quantocks.

All of the land of the Quantocks AONB and two thirds of the Exmoor NP lie
within Somerset, with the remainder of the ENP located in North Devon. The
Quantocks are located 6 km to the east of the Exmoor NP boundary, where they
form a range of hills beginning near the sea to the north and continue at an
elevation of mainly over a thousand feet (350 m) for about ten miles (16 km)
south. The AONB as a whole covers 95 km? and is an area of sharp contrasts.
The Hills at the centre of the AONB rise abruptly from intensively cultivated
valleys on either side (see Figure [2.4]). Here a large expanse of relatively
unmodified habitat of heather moorland and deciduous woods, contrasts with
intensively managed farmland around the periphery (which makes up over 60 %
of the AONB area as a whole), and some extensive areas of coniferous
plantation forest also on the hills themselves.

The neighbouring Exmoor NP to the west extends over 692 km”and offers an
even greater variety of landscape, prompting S H Burton (1968) to write: “Nof
in the whole of Britain is there more varied beauty in so small a space as can
be found inside the boundaries of the Exmoor National Park." As on the
Quantocks this variety of landscapes includes relatively natural ones as well
as others highly altered by man. The National Park is situated mainly on Old
Red Sandstone; the coarse sandstones and grits give rise to soils that are
acid generally with a tendency to water logging. Shallow beds of peat have
developed on poorly drained areas whilst a thin acid soil develops on the
slopes. In very general terms, heather moorland and rough grassland
dominates the upper moorland, whilst oak woodland is the natural cover of the
lower valleys and periphery. The predominant form of agriculture in the ENP is
sheep and beef production with just under two-thirds of the park being used
for active husbandry.

For the purposes of description, the area may be divided into five geographical
distinct regions:

(i) The Brendon Hills - an area in the eastem quarter of the NP made up of
steep, heavily wooded (mostly conifer) northermn slopes forming a ridge between
Elworthy and Wheddon Cross; and more gentle southerly gradients
predominantly utilised as sheep and cattle grazing, mostly divided into fairly
small fields bordered by hedgerow banks of beech.

(i) Eastern Exmoor. a transitional area between the Brendon hills on the East
and the principal plateau of Central Exmoor. Here a flat alluvial area from the
sea near Porlock adjoins rich farmland in the Porlock Vale, which itself lies
between the heavily wooded slopes and heather moors of North Hill and
Dunkery Beacon (the highest point in the Park - 1,704 f/519m). To the South
this area is once again more intensively managed, with scattered copses and the
wooded valleys of the Rivers Exe, Barle and Haddeo.

(iii) Central Exmoor - this includes the former Royal Exmoor Deer Forest (an
area which in fact has probably been almost treeless for many centuries — the
term Forest originating from the medieval use of the word describing a hunting
area usually reserved for the Crown, and protected by Forest Law as opposed to
Common Law). The former ‘Forest’ area has now been partly reclaimed into
fields bounded by beech hedges, while the remaining areas of unenclosed land
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are dominated by purple moor grass (Molinia caerufea), in contrast o the
surrounding heather (Calluna vulgaris) dominated moors and commons outside
of the Forest boundary; such as at Dunkery, Winsford Hill, and the Brendon,
Porlock, Withypool, and Molland Commons. Large stretches of the central
plateau lies above 1200 ft/365m, although the land is intersected by numerous
streams and combes.

(iv) The Coastal Belt - the coast of Exmoor between Minehead to Combe Martin
consists of high cliffs; in many parts these are covered in mixed woodland
growing on steep slopes almost down to the sea, with heathland and bare rock
elsewhere.

(v} South West Foothills — an area between the coast at Combe Martin in the
West and Dulverton in the South, almost all of it located in Devon between the
Park boundary and the Central Exmoor plateau. This landscape of many
alternating ridges and vales is mostly agricultural; the fields here have similar but
less distinctive hedge banks than those on the Brendon Hills, and form a
transitional area between the National Park and the Devon lowlands beyond the

southern boundary.

The wide range of habitat in the Exmoor NP supports rich and varied flora and
fauna. The heather moorlands and ancient woodland are of outstanding
importance, as indeed are those within the Quantocks AONB, together with their
associated communities of rare invertebrates, lichens, mosses and femns. These
habitats also support many other rare species of regional and national
importance, such as heath fritillary and high brown fritillary butterflies, and a
diverse bird fauna totalling over 100 species of nesting birds, and over 900
species of flowers and grasses. Amongst its larger mammals the area supports
managed populations of Exmoor ponies of ancient stock, (thought by some
scientists to represent a distinct breed of wild horse (Gates, 1982). Contrary to
common perception these ponies do not in fact roam freely throughout the entire
Exmoor NP. While ponies and other domestic stock are usually free to range
within the boundaries of specific areas of common land and into adjoining areas
of woodland where this remains un-fenced, such 'unenclosed’ grazing units are
mostly of fairly limited size on Exmoor, and separated from other such areas by
enclosed areas of farmland. Perhaps the most characteristic among Exmoor's

truly wild mammals, however, are the red deer.

Deer populations: history & distribution

21.7

2.1.8

The substantial deer populations which reside within Exmoor and the Quantocks
are but one element which contributes to the area's rich character, yet for many
people, without these deer a great deal of the region's atiraction would be lost.
Three species of deer are present in significant numbers in the West Country,
namely red deer (Cervus elaphus), fallow (Dama dama), and roe (Capreolus
capreolus). The presence of muntjac deer (Munliacus reevesi) has now been
confirmed in various parts of the Quantocks, though their numbers appear to
remain quite low. Sika deer (Cervus nippon) are known to occur in small groups
in various parts of western as well as eastern parts of Devon, but no reports of
sika within the Exmoor NP or Quantocks AONB itself were obtained during the

present study.

Throughout most of its range the red deer is essentially a woodland species,
characteristic of open deciduous woodland throughout continental Europe (see
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also section 3.4.5). However, populations of red deer have also been able to
establish themselves in treeless areas where there is topographical shelter. In
Britain the range of the red deer was greatly reduced in historic times, with the
species lost from much of England, Wales and the Scottish lowlands as a result
of forest destruction and disturbance by man. Sizeable populations became
restricted in the main to the poorer quality, treeless yet relatively undisturbed
upland areas. The best known populations of red deer in Britain today are found
in the Scottish Highlands and Islands and SW Scotland, and here in SW
England. Significant populations of red deer also occur in NW England (Lake
District), where numbers are now thought to well exceed 1000 head, with several
hundred also in East Anglia (Thetford Chase), and other more scattered
populations elsewhere (e.g. New Forest, North Yorkshire Moors, Staffordshire
Moorlands). It is widely believed that red deer have been present continuously
on Exmoor since soon after the last ice age (Whitehead 1964, Allen 1990, Lloyd
1975), although many introductions by man from deer parks and other areas of
the country are also known to have occurred (Lowe & Gardiner 1974). Red deer
herds on the Quantocks are thought to originate largely from deliberate
reintroduction made during the 1860's. The present day distribution of red deer
in the West Country extends well south and west into Devon as well as parts of
Comwall, with some records of red deer available in most 10 km squares of
West Somerset and northern two thirds of Devon.

The history of red deer populations on Exmoor, as indeed that of many deer
populations in England also based on former Royal Forests or Chases, has been
closely tied to the active protection for hunting ever since the Norman Conguest.
The Norman Kings jealously guarded their deer, and even William the
Conqueror is said to have already set up at Exmoor :* a vast preserve and
imposed laws concerning it. Whoever slew a hart or a hind was fo be blinded.
For he loved the stags dearly as though he had been their father.” This hunting
preserve, which became known as the "Exmoor Forest", lay near the centre of
what is the Exmoor National Park today, covering the most remote, relatively
treeless, barren upland section of the park. Strict Forest laws concemed the
taking of deer and continued to be imposed until the Forest ceased to be Crown
land in the 19™ century. Other laws such as the setting of the ‘fence month,
which forbade the presence of pigs, sheep and cattle within the Forest
boundaries at the time when the deer were thought to be calving, Eave still
further protection to the deer. Deer numbers at the beginning of the 19 century
are believed to have fallen to around 200 head, although by the end of the
century they had recovered to near 1500 animals, and those introduced on the
Quantocks were also thriving. Further details of the historical fortunes of the deer
populations, 'Forest Laws' on Exmoor, and practices of staghunting are
described more fully elsewhere (e.g. Hamilton,1907; Burton, 1969, Allen, 1980),
and summarised in Langbein & Putman (1992). The development of the deer
population during the present century and estimates of population size over
more recent years are discussed in detail below [Section 2.3].

2.1.10 While red deer today continue to be the most widespread and numerous deer

species within the Exmoor NP and Quantocks Hills, both roe deer (the only other
truly native species in Britain), and fallow deer, are also well established. In other
parts of England, the latter two species in fact have a much wider distribution
than do red deer. Roe were certainly present in the West Country in medieval
times, but here and throughout the whole of England were eliminated near the
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beginning of the 18th century. Current populations stem in the main from
reintroduction at the end of the 18th and beginning of the 18th century, with their
more recent spread assisted by the various afforestation schemes begun in the
1920's and continuing today. While some roe deer are established now in most
woodlands throughout Exmoor and the Quantocks (Langbein and Putman,
1992a), they appear to remain at fairly low to moderate densities in most parts of
the region. This is probably associated with the open character of many woods
in the region, which offer only limited low browse and dense cover sought by roe

deer,

2.1.11 Fallow deer are thought to have been reintroduced to Britain by the Normans,
and are today widely distributed throughout England. Their widespread
occurrence in the wild has been aided by releases from many disbanded deer
parks and escapes from other parks still in existence, and many of today's wild
fallow populations remain clearly associated with the location of former deer
parks. The local distribution of fallow within the Exmoor NP is typical of this
situation, with highest numbers settled close to the disbanded deer parks of
Dunster and Nettlecombe in the eastern part of the ENP. Being a herding non-
territorial species, not infrequently forming feeding aggregations in excess of 100
head, they can build up to very high local densities. Fallow at present are still
mainly restricted to the eastern quarter of the Exmoor NP, with estimates of total
population size between 500 — 1000 head (ADAS, 1992; Langbein & Putman,
1992). While their main strongholds remain around Croydon Hill — Luxbeorough,
and Nettlecombe — Elworthy, during the present study occasional reports and
sightings were also obtained slightly further to the west and south of their main
range, on Grabbist Hill and near Timberscombe, Cutcombe and Kennisham Hill.
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2.2 Location and Description of Study Areas

An overview of the location of Exmoor and the Quantock Hills, and major study sites
within these regions used during the present project, is provided in the following four
maps (Figures 2.1 — 2.4).

Figure 2. 1a shows the relative location of Exmoor and the Quantocks AONB, both
of which are situated near the coast in West Somerset, with a third of Exmoor
extending south and east into Devon. Most fieldwork during the present project
has been undertaken within or close to the boundaries of the Exmoor NP and the
Quantocks AONB. One exception was collection of data on deer condition and
diet, which extended further south into mid-Devon, and allowed comparisons to
be made between the sub-populations of red deer living within and those beyond
the National Park boundary.

Figure 2.1b shows the main area used for intensive study of ranging behaviour of
red deer by means of radio-tracking. Additional study of habitat use and deer
distribution, undertaken by means of regular observation and vantage point
counts, was also undertaken predominantly within the same area. This region of
Exmoor offers a particularly diverse range of habitats, ranging from coastal
woodlands and low lying farmland in the Vale of Porlock, to expanses of high
moorland rising to 540 m at Dunkery Beacon, the highest point on Exmoor. The
National Trust's Holnicote estate lies at the centre and forms a major part of this
study area, which also extends into the coastal woodlands at Culbone and east to
the largely coniferous woodlands on Grabbist Hill. Further details of the habitats
contained within that area are given in Section 3 (Table 3.1 & Figure 3.1).

Figure 2,2 shows areas of woodland and scrub cover present within the Exmoor
NP. Also shown are the location of the main woodlands where impact of deer and
sheep grazing on natural regeneration was assessed, including some grazing
exclusion plots installed in each of the woodlands labelled on the map. Location
of the main woodland study sites on the Quantocks are shown separately in
Figure 2.4, showing also their relative position to other main habitats.

Figure 2.3 shows the areas of heather moorland within the Exmoor NP. Also
shown is the location of heather moorland study areas used for comparative
studies of heather utilisation by deer, sheep and other animals. Note the
fragmented nature and fairly small size of many moorland grazing units; those not
grazed with domestic stock and where deer are the only large grazers present
(Alcombe Common, Black Hill and North Hill) tend to be among the smallest and
most isolated areas of moorland.

Figure 2.4 provides details of the main habitat types on the Quantock Hills (based
on information for the Phase 1 conservation area from the Quantock Hills
Management Plan, Somerset County Council [1988]). Also shown are the main
woodlands included in studies of grazing impact and their relative location to other
habitat.
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Figure 2.1a: Location of Exmoor NP and Quaniocks AONE

Figure 2.1 b : Main area where red deer ranging behaviour and habitat use
were studied by means of radio-tracking and direct observation.
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2.3 Deer Population Numbers and Distribution

Development of population 1900-1992

2.3.1

Although few objective estimates of actual numbers have been available in the
past, the size of Exmoor's red deer population is thought to have fluctuated
widely during this century. At the tum of the century around 1500 red deer are
thought to have been present in and around Exmoor (Allen, 1980). Thereafter
numbers fell especially during the war years, possibly as a result of a deliberate
increase in shooting and less regular hunting, but also affected by the requisition
of large tracts of moorland by the Army for training. While only very general
estimates are available, the population would seem to have increased steadily
over the last 40 years. Thus, according to Lloyd (1970) numbers of deer in the
Exmoor NP were between 500-700 head during the 1960's; by the 70’s his
estimate rose to 600-800 (Lloyd, 1975), while during the following decade further
increases were noted, with Allen (1990) suggesting a figure of 1000. A large-
scale visual census initiated during our own initial work on Exmoor (Langbein
and Putman, 1992) during winter 1992 suggested that the population may have
more than doubled during the past 20 years, with minimum winter population
size put by us at 2100 for Exmoor, and in excess of 650 for the Quantocks. More
recent replication of similar visual censuses, organised on an annual basis by
the Exmoor & District Deer Management Society (E&DDMS) since 1994, have
also consistently returned figures in excess of 2000-2300 head (see Table 2.1 ),
further affirming the minimum figure given above. Although all the above
estimates are based on visual counts and likely to underestimate true numbers,
it is readily apparent even from such minimum estimates that deer numbers in
the region have increased severalfold since the 1950's; and possibly are also
higher now than they were at the beginning of the century.

Visual and other methods of deer census used in the past and present study

232

233

it is well known that despite their large size red deer tend to be difficult to census
accurately by visual means, and especially so in concealing habitats such as
woodland. Thus, Ratcliffe (1987) for example, found that for Scottish commercial
forests local deer rangers tended to underestimate actual deer densities by a
factor of 4 to 16 times. Visual census of red deer populations on open hill land
are thought to allow more reliable estimation, although consistent
underestimation even then is very likely (and indeed may be one of the factors
responsible for the dramatic increases noted in the Scottish Highlands over past
decades). While Exmoor and the Quantocks contain large tracts of open land
where deer may be spotted relatively easily, the two areas also include 12% and
20% of woodland respectively (totalling over 100 km?® for the two regions
combined) where the deer are much more difficult to count.

For the above reason, during our initial work in 1991/2 we also assessed deer
densities by means of a second, indirect method, namely dung pellet group
counts. This method is employed widely in forest deer management, where it
has often been the only way to obtain a reliable indication of population changes
and estimates of numbers (White & Eberhardt,1980; Putman, 1984; Staines and
Ratcliffe, 1987; Ratcliffe, 1989). Our results in 1992 based on dung counts on
Exmoor suggested that visual census was indeed very likely to have
underestimated actual numbers substantially, possibly by as much as 50 — 100%
(Langbein and Putman, 1992). However, the dung assessment method has in
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2.3.4

the past been most successfully applied in forest habitats, where decay rates are
relatively slow and there is little risk of misclassification with dung of other
ungulates. In contrast, much of Exmoor and the Quantocks is pastureland and
open moorland: dung densities in particular on pasture were found to be highly
variable and decay rates relatively fast, together leading to rather wide statistical
confidence limits around the population estimates obtained. In addition, with
sheep and red deer occurring together over much of the ground, there was high
potential for misclassification of dung groups.

For the present study therefore it was decided, that the high sampling intensity
required to reduce statistical variance around dung based estimates of deer
density would be prohibitive due to extent of other fieldwork commitments,
especially in view of the large number of different study sites. For quantitative
data on deer numbers or relative estimates of animal abundance in the different
study areas we have instead relied largely on the three following methods:

a) Information provided from annual large-scale deer censuses organised by
Deer Management Societies throughout Exmoor and the Quantocks.

b) Additional systematic visual census undertaken by myself, devised to
provide comparable density estimates focussed on smaller specific regions,
(of usually 9km?), around some of the main woodland and moorland study
sites where grazing impact was assessed.

c) Limited dung pellet counts in autumn and spring, in some specific sites
aimed at providing relative indices of deer usage between the main
woodland and moorland study areas; and of relative abundance of sheep,
red and roe deer within those sites.

The above assessments were further supplemented by some preliminary trials of

deer census using a microlight aircraft (see Appendix I), and some night-time

deer counts using Thermal Imaging equipment at some sites. '

Results of large-scale deer counts by Deer Management Societies
2.3.5 Large-scale annual or biannual deer counts have been organised since 1991

by the Quantock Deer Management & Conservation Group (QDM&CG)
covering the Quantock Hills region; and since 1994 also by the Exmoor &
District Deer Management Society (E&DDMS), with counts by the latter
organisation centred mostly on those parts of Exmoor and environs hunted
over by the DSSH (see Figure 2.6). These counts are undertaken on one or
two specific days each February or March (with sometimes a further count on
the Quantocks in October) using large teams of local volunteers with an
interest in deer, and involving usually between 30 — 50 people on the
Quantocks and 150-300 for the Exmoor count. The maijority of these counts in
both areas were also attended by the author. One further adjoining section of
land (Selworthy — North Hill) is usually counted on a separate day organised
by staff of Exmoor NPA and National Trust, with results incorporated with the
annual E&DDMS returns.

The precise approach to the count differs depending on the landscape
in different regions. In general each participant is allocated to a separate area
of land, (which despite the numerous people involved still extends to several
hundred hectares to be covered per person), and asked to observe for 1 %2 to
2 hours after sunrise, either from good vantage points overlooking the area or
by means of a slow survey walk through more the more wooded areas.
Records are made of the size and location of each group of deer that is seen,
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